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This bibliography, entitled Personnel Armor, contains

54 unclassified references, Bibliographic citations have
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The bibliography is arranged in ascending AD-number
sequence,

“arporate Author-Monitoring Agency, Subject, Title,
Personal Author, Contract, and Report Number Indexes are

included.
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UNCLASSIFIED

DDC REFORT SIBLIOGRAPHY SEARCH CONTROL NOe /ZAALlY

AD= 21 004
QUARTERMASTER RESEARCH AND ENGINEERING COMMAND NATICK
MASS

ENZRGY COST OF WEARING ARMORED VESTS AND CARRYING
PACK LOADS ON TREADMILL, LEVEL COURSEs AND MOUNTAIN
SLOPES )
MAY 53 11p WINSMANN FRED ReiVANDERBIEsJAN Hel
DANIELS)FARRINGTON JRe}
REPTe NOe EPB=208

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! REPTe NOe 2 ON PHYS]OLOGY OF LOAD-
CARRYING.

DESCRIPTORS: (eFATIGUE(PHYSIOLOGY)s MEASUREMENT), (®BODY
ARMOR,y FATIGUE(PHYSIOLOGY) ), MUSCULOSKELETAL SYSTEM
LOADSIFORCES}; WEIGHT, MILITARY PERSCNNEL, MOTION, |
TERRAINs MQUNTAINSs ENERGYs CONTAINERS) FASTENINGS:
METABOLISM, NYLON, LAMINATES W
IDENTIFIERS: TREADMILLS, WALKING i
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AD=- 29 0220 :
WATERTOWN ARSENAL LABS MASS ¢
BALLISTIC EVALUATION OF ARMORED VESTS EMPLOYING i
NYLON:» DORONs» AND MANGANESE STEEL AS ARMOR VEST, '
ARMOR, T52=1 VEST, ARMORED, M1951 SPOONER VEST w)

JAN 54 1P MASCIANICA FoSei

REPTe NOe WAL=-710/i014
PROJ: ORD=TB4=10

——

UNCLASSIFIED REPORTY

DESCRIPTORS: ©BODY ARMOR, BALLISTICS: EFFECTIVENESS,
MATERIALS {M)
JOENTIFIERS: M={0 MOTORS (M)
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AD- 29 48U 6721
CHEMICAL CORPS MEDICAL LABS ARMY CHEMI{CAL CENTEFR MD

WOUND BALLISTICS, WOUNDED IN ACTION, KOREA, &6 AUGUST
1953=19 AUGUST 1953 vl

MAR 54 v COE,GEORGE B
REPTe NOs RR2S57

UNCLASSIFIED REPORY

DESCRIPTORS: (eBALLISTICSs “OUTH KORERI, TACTICAL
WARFAREs NORTH KOREAy WOQUNDS AND [MJURIESs BATTLES
wOUNDS AND INJURIES, CASUALTIES, SURGERY, (U)ISURGERY (M)
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DDC REPOKTY BIBLICGRAPKY SEARCH CONTROL NOes /ZARIY t

Au~ 35 448
MARINE CORPS LANDING FORCE DEVELOPMENT CENTER QUANTICO
YA
ARMORED VESY. HODJFJED. EX S53<1s STUDY, EVALUAT]ON
ANy FIELU TEST OF v
FER 64 v
RLPTe P T 1041 |
UNCLASSIFIED REPORY
DESCRIPTOR:: eBODY ARMOR, EFFECTIVENESS, PROTECTIVE
CLOTHING (M)
F /:
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZAAlH

AD~ 37 068 1974

MARINE CORPS LANDING FORCE DEVELOPMENT CENTER QUANTICO

VA

BODY ARMOR ty)
JUL B4 iv

REPTe NOe T 1041
UNCLASSIFIED REPORY
DESCRIPTORS: (eBODY ARMORs TESY METHODS), TERMINAL

BALLISTICSy PENETRATION, ARMOR PLATEs ACCEPTABILITY,
MATERIALS, DESIGN (M)

UNCLASSIFLED /ZAALY




UNCLASSIFIED
DuC REPCRT BIBLIOGRAPHY SEARCH CONTROL NO» /ZAAl4 &

AD~ 39 470
CHEMICAL CORPS MED[CAL LABS ARMY CHEMICAL CENTER MD A

A COMPARATIVE BALLISTIC STUDY OF THE STANDARD UeSo ;
ARMY VESTe M1952=A, AND OF THE CAMADIAN ARMOK VEST,
X53 (vl *

JUL 54 v MAHEUX yReCe i{STEWART ,GEQORGE Mo
REPTe« NOe¢ RRI0O

_._.,
s

UNCLASSIFIED REPORT

DESCRIPTORS: eBODY ARMOR, EFFECTIVENESS (M)
IDENTIFIERS: M=1952 ARMORED VESTS (M)
6
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AD- 52 243
AEROJET=GENERAL CORP AZUSA CALIF

DEVELOPMENT OF PLASTIC MATERIAL FOR PERSONNEL

tw)

ARMOR
NOV 54 v YOUNGyDeAs?
CONTRACT: DAI28 O170RDPI472
1 UNCLASSIFIiED REPORT
DESCRIPTORS: #BODY ARMOR, PLASTICS LE
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UNCLASSIFIED
DDC REPORT BIBLJOGRAPHY SEARCH CONTROL NOe /ZAALY &

Ap= 69 734
AEROJET=GENERAL CORP AZUSA CALIF

DEVELOPHENT OF PLASTIC MATERIAL FOR PERSONNEL
ARMOR (i

FEB 55 iv YOUNGeDoAel
CONTRACT: DAI28 O170ROPI472
UNCLASSIFIED REPORTY

DESCRIPTORS: eBODY ARMOR, ePLASTICS, DESIGNy MATERIAL(MI)
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AD=255 237 .
QUARTERMASTER CORPS WASHINGTON D ¢ "

A SET OF ANGLES OF OBLIQUITY FOR USE IN ASSESSING §
BODY ARMGOR i) J
FEB 61 iV MAISEL ,HERBERTICHKANDLER,WALLACE} .
DECARLO+GERALDS .

UNCLASSIFIED REPORT

DESCRIPTORS! BODY- ARMORs DISTRIBUTION, EFFECTIVENESS,
PENETRATION w)

UNCLASSIFIED TZAALY
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UDC REPORT BIBLIOGRAPHY SEZARCH CONTRUL NOs /ZAALY4 )

AD=258 296 :

NAVAL MEDICAL FIELD RESFARCH LAB CaMP LEJEUNE N C ;

THE EFFECT OF SIMULATED TROPJCAL CLIMATE ON THE t
PERFORMANCE OF MARINE CORPS PERSONNEL WEARING AN ;
INTEGRATED BODY ARMOR~LOAD CARRYING SYSTEM (BALCS) {U)

MAY 61 1v MARTORAND ;) JeJs iCOOK,EeBeiBLYTHWCoSs}

UNCLASSIFIED REFORT

DESCRIPTORS: eBODY ARMOR, ®NAVAL PERSONNELs ®STRESS
{PHYSIOLOGY), CLIMATE, LOADING, MARINE CORPS, MILITARY
PERSONNEL, PROTECTIVE CLOTHING, TESTYS v

AN ATTEMPY WAS MADE TO DETERMINE TO WHAT EXTENT THE
WEARING OF A BODY ARMOR=LO .D CARRYING SYSTEM

{BALCS) AND THE CARRYING F > TOTAL LOAD OF 54

POUNDS WOULD AFFECT THE ABILITY OF A GROUP OF Use Se
MARINES TG DG A FIXED AMOUNT OF WORK UNDER SIMULATED
TROPICAL CLIMATIC CONDITIONSe ALTHOUGH THE ADDITION
OF THE INTEGRATED 300Y ARMOR=LOAD CARRYING SYSTEM
{BALCS) PRODUCED SIGNIFICANT INCREASES I[N THE

SEVERAL PHYSIOLOGICAL PARAMETERS MEASURED, INCREASES
WERE WITHIN NORMAL PHYSICLOGICAL LIM;TS FOR THE 45-
MIN FERIOD IN WHICH THE SUBJECTS WERE EXPOSED TO THE
EXPERIMENTAL ZONDITIONS. ASSESSMENT OF THE ADRENAL
CORTICAL ACTIVITY, AS INDICATED BY THE MEASUREMENTS
UYILIZED IN THIS STUDY, SUGGESTED THAT NEITHER THE
HEAT AND HUMIDITY IN WHICH THE SUBJECTS EXERCISED NOR
THE WEARING OF THE BALCS WAS OF A SUFFICIENT
MAGNITUDE TG CAUSE MEASURABLE STRESSe

(AUTHOR) ()
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AD=25% 057
MELLON INST PITTSBURGH Pa

BALLISTIC PROTECTIVE BUOYANT MATERIALS i

MAY &% iv JASKOWSK] 1MeCoi
CONTRACY: NI40 138 68879

UNCLASSIFIED REPORT

DESCRIPTORS: e¢AR'iOR, ®BODY ARMORs ®DACRONs oFIBERS
ISYRTHETIC), eORLONy ANTIPERSONNEL AMMUNITION,
BALLISTICSs COATINGSs EFFECTIVENESS, FIBERS,
FRAGMENTATION AMMUNITION, GLASS TEXTILESs LAMINATES,
METALLIC TEXTILES, MOISTUREPROOFING, PENETRATION,
PLASTICS, PROJECTILESy PULSE HEIGHT ANALYZERS» STEEL»
TERMINAL BALLISTICS, TEST EQUIPMENT, TEST METHODS v

UNBONDED STAPLE=FIBER BATTS WERE OBSERVED AS
IMPEDING PROJECTILE PENETRAYION BY CAUSING IT TO
TUMBLE AS WELL AS INCREASING ITS EFFECTIVE SIZE 8Y
WADDINGe BATTS PREPARED FROM STEEL STAPLE FIBERS
WERE INEFFECTIVE AS BALLISTIC ARMORe HIGH=TENSILE
WIRE SCREEN IN CONJUNCTION WITH &N 9RLON STAPLE
FIBER BATT INCREASES THE PROTECYIVE ABILITY OF THE
BATT ONLY WHEN IT IS PLACED BEHIND THE FIBERSs THE
BALLISTIC TEST METHOD WAS MODIFIED BY REPLACING THE
AL WITNESS PLATE WITH A DEVICE CAPABLE OF
ACCURATELY DETERMINING THE VELOCITIES OF THE
PROJECTILES WHICH COMPLETELY PENETRATE THE ARMOR
SAMPLESe USING THIS TECHNIQUE, DATA WERE OBTAINED
ANC PLOTTED FOR SAMPLES OF 10 DPF ORLON STAPLE
FIBER BATTS, 15 DPF DACRON STAPLE FIBER BATTS AND
DORON BODY ARMOR. (AUTHOR) vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /7ZAATH

AD~262 07¢
QUARTERMASTER RESEARCH AND ENGINEERING COMMAND NATICK
MASS

PHYSIOLOGICAL KRESPONSE CHANGES OF MEN ATTRIBUTABLE TO
BODY ARMOR, SUN, AND WORK IN A NATURAL UESERT
ENVIRONMENT (INCLUDING NEGRO=WHMITE DIFFERENCES) (U}

JUN &1 lv HANSONHAROLD £ ¢

UNCLASSIFIED REPORT

DESCRIPTORS: gODY ARMOR, ®HEAT TOLERAWCEs BODY
TEMPERATURE, CLIMATE, CLOTHING: DUSERT TESTS,
EXERCISE(PHYSIOLOGY?» HUMANS, PERSPIRATION,

FHYSIOLOGY (W)

SWEAT PRODUCTION, RECTAL TEMPERATURE AND PULSE RATE
WERE MEASURED OVER A Z24~CONSECUTIVE-DAY PERIOD ON 16
MEN (8 WHITE AND 8 NEGRO) IN BOTH A NATURAL AND A
MOQIFIED (SHADED) DESERY ENVIRONMENTe THESE

INDICES WERE USED TO DETERMINE THE EFFECT OF WEARING
80DY ARMOR, SUNs AND EXERCISE, AND TO COMPARE
PHYLIOLOGICAL RESPONSES OF PAIRED NEGRO=WHITE
SUBJECTSe WHEN AN INDIVIDUAL DONNED BODY ARMOR,

AND EXERCISED IN & NATURAL HOT=DRY DESERT
ENVIRONMENT, SIGNIFICANT INCREASES IN SWEAT
PRODULTION, RECTAL TEMPIRATURE AND PULSE RaTE
CCCURREDe WHEN AN INDIVIDUAL WAS EXPOSEUL TO THE

SUNy SIGNIFICANT INCREASES In 3SWEAT PRODUCTION
OCCURRED+s WHEN AN INDIVIDUAL EXERCISED,

SIGNIFICANT INCREASES IN SWEAT PRODUCTION, RECTAL
TEMPERATURE AND PULSE RATE OCCURREDe HEAT

TOLERANCE OF FULLY=CLOTHED NEGRO AND WHITE
INODIVIDUALS WAS aBOUT EQUAL IN NATURAL HOT=DRY
SURROUNDINGSe (AUTHORI} tul

12

UNCLASSIFIED 7TAALS




T

- _,—"’:

ey ot e %

§ T T T e
’ —

UNCLASSIFIED
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AD=266 054
MELLON INST PITTSBURGH PA

BALLISTIC PRCTECTIVE BUOYANT MATERIALS 1)

oCcT &} iv JASKOWSKIsMeCoei
CONTRACTS N140 138 48879

UNCLASSIFIED REPORY

DESCRIPTORS: ¢80DY ARMOR, SFIBERS (SYNTHETICI» SNYLONMs
SORLONy ACRYLIC RESINS. CLEANINGy CLEANING COHPOUNDS»
DACRONy EFFECTIVENESS FIBERSy FLOTATION, MATERIALSY

PLASTICSs TERMINAL BALLISTICS» TEATILES (Ul
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AD=2469 577
MELLON INST PITTSBURGH P4

BALLISTIC PROTECTIVE BUOYANT MATERIALS tu)

JAN 62 iv JASKOWSKI sMeCo i
CONTRACT: N140 138 48879

UNCLASSIFIED REPORT

DESCRIPTORS: BODY ARMORs ®DACRON, ONYLON, ®CRLON,
SPROTECTIVE CLOTMING, ACRYLIC RESINS, CLEANING, FIBERS,
FIBERS (SYNTHETIC)y FLOTATION) FRAGMENTATIONs MATERIALS,

PENETRATIONy PLASTICSs TERMINAL BALLISTICS, TESTS,
TEXTILES (vl
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AD=273 876
OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING
WASHINGTON D ¢

SYMPNSIUH ON PERSONNEL ARMOR HELD AT THE Us Se NAVAL
RESEARCH LABORATORY OCTOBER 4-5, 1961 VOLUME 1 (Vi

61 iv

UNZLASSIFIED REPORT

DESCRIPTORS: eBODY ARMOR, ®SYMPOSIA, LAMINATES, PHYSICAL

PROPERTIES, PROTECTIVE CLOTHING, SHOCK RESISTANCE,
TEXTILES tu}

CONTENTS: CHARACTERIZATION OF TEXTILE YARNS FOR

USE UNDER BALLISTIC IMPACT CONDITIGNS DYNAMIC
BEHAVIOR OF TEXTILE FIBERS AND STRUC TURES AS
PELATED TO PERSONNEL ARMOR A THEORETICAL STUDY OF
PENETRATION AND RESIDUAL PROJECTILE VELOCIT:GES
METHOD FOR OBTAINING YIELD STRESSES AT HIGH

STRAIN RATES THE DYNAMIC PROPERTIES OF HIGH
TEMACITY YARNS AND THEIR RELATIONSHIP TO BALLISTIC
RESISTANCE BUOYANT INSULATING BODY ARMORS FROM
STAPLE FIBERS SOME Ue Se¢ ARMY RESEARCH OFFICE
SPONSORED RESEARCH DEVELOPMENT OF QMC

COMPOSITE ARMOR VEST THE EFFECT OF RESIN
CONCENTRATION ON PHYSICAL PROPERTIES OF A LAMINATED
STRUCTURE FOR A CRASH AND BALLISTIC PROTECTIVE
FLIGHT HELMEY & SET OF ANGLES OF OBLIQUITY FOR USE
In ASSESSING BODY ARMGR LT}

. 15
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AD=276 256
MELLON INST PITYSRURGH PA

BALLISTIC PROTECTIVE BOUYANT MATERIALS tu)

MAY 42 lv JASKOWSK] ,MICHAEL Cs4i
CONTRACTS NI40 138 48879 -

UNCLASSIFIED REPORT

DESCRIPTORS: oBODY ARMOR, ¢FIBERS (SYNTHETIC)» ACRYLIC
RESINSs BALLISTICSy DACRON, FIBERS, FRAGMENTATION
AMMUNITION, MANUFACTURINGs MATERIALSs PENETRATION,
PLASTICS, TEXTILES tu}

BALLISTIC PROTECTIVE BUOYANT MATERIALS! EFFECT OF FIBER
CRIMP ON PENETRATION BALLISTICS OF DACRON AND ACRILAN
CARDED BATTS: CRIMPED FiBERS WERE SUPERIOR TO STRAIGHY OR
UNCRIMPED FIBERS IN PREVENTING PASSAGE OF FRAGMENT
SIMULATORS .

16
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Ap=624 738 1974 6/1¢
NAVAL MEDICAL FIELD NESEARCH LAB CAMP LEJEUNE N C

THE EFFECTS OF TWO TYPES OF BODY ARMOR ON go0DY
TEMPERATURE (U?

DESCRIPTIVE NOTES INTERIM REPTe
NOV 65 2P RASCHPHILIP .o iWR]TEZPAUL
Cs 1 JRs INORTONJROBERT Je 3
REPTs NOe¢ VOL 15/NCs 24
MONITOR: NAVMED MF022-03~04=8001=2

UNCLASSIFIED REPORTY
SUPPLEMENTARY NOTE:

DESCRIPTOKS: (e80ODY ARMOR, 80DY TEMPERATURE), (#BODY
TEMPERATURE, BODY ARMOR), HEAT, PHYSIOLOGY,
STRESS(PHYSIOLOGY!}y SURFACE TEMPERATURE v

THE PURPOSE OF THIS STUDY WAS TO DETERMINE WHETHER
THERE IS A DIFFERENCE IN THE BODY HEAY BUILD=UP UNDER
THE STANDARD MARINE CORPS UPPER TORSO BOODY ARMOR
VERSUS THE NMFRL LIGHTWEIGHT PROTOTYPE BODY ARMOR.
TWENTY YOUNG ADULT MARINES MADE TWO FORCED
MARCHES OF 3 MI EACH, ONE WITH EACH OF THE ABOVE
ARMORSe MEAN CHEST SKIN TEMPERATURE UNDER THE
PROTOTYPE ARMOR WAS 2Fe« LESS THAN UNDER THE
STANDARD ARMORe NO D!FFERENCE WAS OBSERVED IN
RECTALs ARMs OR ABDOMINAL TEMPERATURESe [AUTHOR)

iuv)

17
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AD>»658 034 6717 1974 5/5 N
ARMY NATICK LABS MASS PIONEERING RESEARCH DIV )

HUMAN FACTORS EVALUAYTION OF BODV~SUPPORTED

AJRCREWMAN'S BUTTOCKS AND CROTCH PROGTECTIVE UNITSS
(COMPARISONS OF TWO HEIGHTS OF CROTCH PROTECTOR AND
THREE SUSPENSION SYSTEMS). tui

DESCRIPYIVE NOTE: TECHNICAL REPTe,
JAN 67 286p BURSEyRICHARD Le
REPT: NOe EPR-}4
PROJ: DA=1CD24701A121
TASK: 1C024701A12102
MONITOR: USA=NLABS TRw48=4«PR

UNCLASSIFIED HEPJIRT

DESCRIPTORS: (eBODY ARMOR, ®HUMAN FACTORS ENGINEERING )
(eAVIATION PERSONNELs BODY ARMOR), DESIGN»
ACCEPTABIL]ITY, FLISHT CLOTHING, ANTHROPOMETRY tu)

THE RESEARCH DESCRIBED WAS AN EVALUATION CF BODY*~
SUPPORTED AIRCREWMEN'S BUTTOCXS AND CROTCH PROTECTIVE
UNITS IN WHICH TWO HEIGHTS OF CROTCH PROTECTOR AND
THREE DIFFERENT SUSPENSION SYSTEMS WERE COMPARZD WITH
RESPECT TO FIT, COMFGRT, EASE OF USE, ESTIMATED
LENGTH OF TIME THE SYSTEM COULD Bt USED AND THE
ADEQUACY QF SUVERAL DIMENSIONS OF THE PROTECTIVE
UNITSe IN GENERALys BOTH TYPES OF PROTECTIVE UNITS

AND ALL THREE SUSPENSION SYSTEMS WERE EQUALLY
SATISFACTORYs ONE TYPE OF SUSPENS )N SYSTEM AND

ONE HEIGHT OF CROTCH PROTECTOR WERE SIGNIFICANTLY
EASIER TO USE, HOWEVER, WHILE BOTH CROTCH PROTECTORS
WERE TOO WIDEe 5SUBJECTS DESIRED THAT THE LONGER
CROTCH PROTECTOR BE SHORTENED AND THE SHORTER CROTCH
PEOTECTOR BE LENGTHENED TO APPROXIMATELY THE SAME
LENGTHe THIS DESIRED CHANGE APPARENTLY WAS BASED

ON FACTORS OVHER THAN PHYSICAL DISCOMFORTe

(AUTHOR) {u)
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AD=672 S04 1974 4/5 172
AVIATION SAFETY ENGINEERING AND RESEARCH PHOENIX ARIZ

CRASHWORTHINESS OF AIRCREW PROTECTIVE ARMORe tu)

DESCRIPTIVE NOTE! TECHNICAL REPT4,

APR 48 132p HALEY s JOSEPH Lo ,
GATLINSCLIFFORD I+ iSCHAMADAN,JAMES Le 3
TURNBOWyJAMES We

CONTRACT: DAAG17-47-C~0}3B
PROJ: DA=~1Fi4;B12D154%
MONITOR: USA=NLABS,C/0M TR~68=57=CM,y47

JRe

UNCLASSIFIED REPORT

DESCRIPTORS! (eCRASH INJURIESs FLIGHT CREWS), isgoDY
ARMORs FLIGHT CREWS), AVIATION ACCIDENTS, IMPACT,
HELICOPTERS, DROP TESTS, SIMULATION, ATRCRAFT SEATS (u)

IDENTIFIERS! CRASHWORTHINESS v

THE RESULTS OF A TEST PROGRAM CONDUCTED 70

DETERMINE THE PHYSIOLOGICAL EFFECTS OF PERSONNEL

ARHOR ON ATRCREW MEMBERS EXPOSED TO AN AIRCRAFT CRASH

ENVIRONMENT ARE PRESENTEDs EMPHASIS WAS PLACED ON

THE EFFECTS OF ARMOR AS WORN BY AIR CREWS IN CURRENT

MILITARY OPERATIONSs THE PROGRAM WAS DIVIDED [NTO

Tro MAJOR TASKSe THE FIRST INCLUDED & LITERATURE

SEARCH TO OBTAIN DESIGN DATA ON HUMAN INJURY

SIMULATION TECHNIQUES, A CONFERENCE TO OBTAIN

INFORMATION FROM A GROUP OF COMBAT~EXPERIENCED US

ARMY MEDICAL YELICOPTER CREWMEN ON THE [MPACT

BEWAVIOR OF THE ARMOR [N OBSERVED ACCIDENTSs AND

MODIFICATIONS TO ANTHROPOMORPHIC DUMMIZS To EFFECT

RECORDINGS OF MECHANICAL 'INJURIES® TO VITAL BODY

AREASe THE SECOND TASK CONSISTED OF THREE TYPES OF

DYNAMIC TESTS: VERTICAL DROP TOWER TESTS,

E HORJZONTAL ACCELERATOR TESTS: AND A FULL=SCALE
HELICOPTER CRASH TESTs TEST RESULTS INDICATED THAT

F THE POTENTIALLY DANGEROUS EFFECTS OF THE ARMOR DURING

) A CRASH SITUATION ARE RZUATIVELY FEWe THE MOST
SERIOUS PROBLEM APPEARS 10 BE THE POSSIBLE COLLAPSE

i OF THE TRACHE& FOLLOWING AN IMPACT OF THE UPPER EDGE

OF THE ARMOR WITH THE FRONT OF THE NECK.

) (AUTHOR) fu)
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kD=876 68° 6719 5710 1974
NAVAL MECICAL FIELD RESEARCH LAB CAMP LEJEUNE N C

BODY ARMOR IN A HOT KUMID ENVIRONMENTs PART I, ]
STUDIES IN UNACCLIMATIZED MENe. {ul {
DESCRIPYIVE NOTE: INTERIM REPTe,
SEP 68 197 YARGER,WILLIAM Es CRONAU,
LESLIE He 4, JUReIGOLDMAN,RALPH Feo
REPTe NOe NMFRL=VOL=XVIII/NO~!6
MONITOR: NAVMED MF12¢524.007-8008~])

UNCLASSIFIED REPORT

DESCRIPTORS: (eBODY ARKOR, TROPICAL TESTSI,

PERFORMANCE (HUMAN]y ACCLIMATIZATiON, STRESS{PHYSIOLOGY),
HEAT TOLERANCE, PERFORMANCE(HUMAN), MOTOR REACTIONS)»

f PERSPIRATIONy BODY TEMPERATURE, BODY WEIGHT )

THIS STUDY IN UNACCLIMATIZED INDIVIDUALS IS PART OF
AN OVERALL PLAN OF INVESTIGATION DESIGNED TN GIVE TO
THE FIELD COMMANDERS A REASONABLE METHOD OF
PREDICTING HEAT CASUALTIES IN THEJR MEN, KNOWING
- CONDITIONS OF CLIMATEs LOADs» TEPRAIN, AND THE
l PRESENCE OR ABSENCE OF BODY ARMORe (AUTHOR) ()

)
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UNCLASSIFIED
D0OC REPORY BIBLIOGRAPHY SEARCH CONTROL NO:« - 2AlM

AD=682 6489 6717 1974 6719
NAVAL MEOICAL FIELD RESEARCH LAB CAMP LEJEUNE N C )

BODY ARMOR IN A HOT HyMID ENVIRONMENT. FART Il
STUDIES IN HEAT ACCLIMATIZED MENs tul

DESCRIPTIVE NOTE: INTERIM REPTe
JAN 69 49p YARGER,WILLIAM Eo iLI17T,Be
De iGOLDOMAN,RALPH Fae i
REPTe NOe NMFRL=VOL=XIX/NO-I]
MONITOR: NAVMED MF12¢5244007-8008=2

UNCLASSIFIED REPORT

SYPPLSMENTARY NOTE! SEE ALSO PARY 1, AD=676 689.

DESCRIPTURS: (eBODY ARMOR, TROPICAL TESTS),
PERFORMANCE (HUMAN) s ACCLIMATIZATION, STRESS(PHYSIOLOGY !}

HEAT TOLERANCE, BCODY TEMPERATURE, PERSPIRATION, TROPICAL
% REGIONSs METABOLISM, STATISTICAL ANALYSIS ()
b THE STANDARD ISSUE MARINE CORPS PERSONNEL 80DY

ARMOR VEST (M1955) WAS TESTED FOR ITS EFFESCT ON

MEN WORKING UNDER HOT HUMID CONDITIONS APPROXIMATING

THOSE SEEN IN SOUTHEAST ASIAe THIS VEST 15

LARGELY IMPERVIZUS TO THE PASSAGE OF WATER VAPOR AND

THEREBY IMPEDES EVAPORATIVE COOLING OVER THE CHESYs

BODY ARMOR PRODUCES A PRONOUNCED EFFECT REFLECTED

* Y AN INCREASE IN RECTAL TEMPERATURE IN THE SUBJECTS
WHEN THEY ARE WEARING THE ARMOR. THIS EFFECT IS

) RESTRICTEL TO A RANGE OF ENVIRONMENT BRACKETED B8Y 32

[ . TO 838F WBGY (APPROXIMATELY)e BELOW THIS

LEVELs HEAT LOSS FROM AREAS OTHER THAN THE CHEST IS
SUFFICIENY YO DISSIPATE BODY HEAT EFFECTIVELY.
ABOVE THIS RANGE, THE STRESS OF THE ENVIRONMENT IS
’ SO GREAT AND THE EVAPORATION OF SWEAT IS S50
INEFFICIENT THAT WEARING 80DY ARMOR MAKES LITTLE
DIFFERENCEe THE EFFECT OF WEARING ARMOR IN THIS
RANGE (82-88F) 1S EQUIVALENT TO A S5F INCREASE
IN THE WBGT FOR UNARMORED MENes THE EXPERIMENT

i

WAS DESIGNED TO ELIMINATE THE WEIGHT OF THE ARHOR AS
| A SOURCE OF DIFFERENCE. [AUTHOR) (u)
)
- 21
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Ap~-685 838 172 13712 &/717
DYNAMIC SCIENCE PHOENIX ARIZ AVSER FACILITY

A STUDY OF FORCES CAUSED BY HEAD IMPACT ON AIRCREW
PERSONNEL ARMOR UNDER SIHMULATED CRASH CONDITIONS. (vl

DESCRIPTIVE NOTE: TECHNICAL REPT,;

NOV 68 108p GATLINSCLIFFORD Jo .
SCHAMADANJAMES Le 1BARRONJEDWARD Re
TANENHOLTZ)STANLEY De

CONTRACT: DAAG17=47=C=0138
PROJ: DA~l=F=i418]12=D~154
MONITOR? USA=NLABS+C/PLSEL TR=b9=49«CE459

UNCLASSIFIED REPORY

DESCRIPTORS: (®AVIATION ACCIDSNTSs FORCE(MECHANICS) )
{eHEADI{ANATOMY) s IMPACT), (eBODY ARMOR, IMPACT TESTS),
KELMETSs TESY FACILITIES, SIMULATION, ANTHROPOMETRY,
TRACHELs FACE(ANATOMY), CRASH INJURIES, PROBABILITY,
DECELERATION, ARMY AIRCRAFT, FLIGHT CREWS (Ui

IDENTIFIERS? CRASH TESTS tu}

THE RESULTS OF A TEST PROGRAM CCONDUCTED TO

CETERMINE THE NAGNITUDE. DURATION AND SHAPE OF THE
FORCE=TIME RELATIONSHIP RESULTING FROM HEAD IMPACT ON
PERSONNEL ARMOR IN A CRASH SITUATION ARE PRESENTED.
THE PROGRAM wAS DIVIDED INTO TWO MAJOR TASKSe

THE FIRST INCLUDED HMODIFICATION OF AN ARMOR FRONT
TORSO PLATE TO CARRY THE TEST INSTRUMENTATION,
MODIFICATION OF THE ANTHROPOMORPHIC DUMMY TO IMPRUVE
HUMAN SIMULATION, AND MODIFICATION OF THE UH=]|B/

D ARMORED CREZW SE2T 70 PREVENT FAILUREs THE

SECOND TASK INVOLVED THME PERFORMANCE OF 12 DYNAMIC
TESTS USING TWO DIFFERENT TYPES OF AJRCREW PERSONNEL
ARMOR, BOTH WITH AND WITHOUT A PROTECTIVE MELMET»

THE TEST RESULTS INDICATED THAT SIGNIFICANT HEAD/
ARMCR IMPACT OCCURS MOST FREQUENTLY IN THE CHIN AREA.
SUCH CONTACT PROJUCED IMPACT PULSES THAT WERE
TRIANGULAR IN SHAPE WITH PEAK LOADS RANGING FROM 27
TO 500 POUNDS AND TIME DURATION RANGING FROM 04025 TO
0s045 SECONDSe LOADS ON THE CHIN OF THIS MAGNITUDE
AND DURATION WOULD NOT BE EXPECTED TO PRODUCE SERIOUS

INJURY TO A HUMAN BEINGe (AUTHOR) V)
22
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UCC REPORT BiBLIOGRAPHY SEARCH CONTROL NOes /ZAARY

AD=687 953 6717 .
AVIATION (M L) CO LTD (GT BRIT) !
PHYSIOLOGICAL COgTs OF B8ODY ARMOR, () N

69 8p GOLOMAN RALPH Fe 1

UNCLASSIFIED REPORT
AVAILARILITY! FUBe IN MILITARY MEDICINE, V134 N3
P204=2i0 MAR 69

DESCRIPTORS: (BODY ARMORs PHYSIOLOGY)s PERSPIRATION:
BODY TEMPERATUREs SKIN{ANATOMY!, HEAT TRANSFER,
EVAPORATION, PERFORMANCE(HUMAN!, MODEL TESTS,
PERMEABILITY Wi

THE DISCUSS!ON TOUCHES ON THE HEAT PRODUCTION OF
SOLDIERS CARRYING TYPICAL LOADS AND HOW THIS 1S
RELATED Y0 MAN'S ENERGY EXPENDITURE, EXPRESSED AS
KILOCALORIES OF HEAT PRODUCTION PER HOUR PER POUND OF
WEIGHT CARRIEDe THE DISCUSSION FURTHMER TOUCHES ON
THE IMPERMEABILITY OF BODY ARMORs ON SWEAT COOLING
ON THE HEAT LOSS AS A FUNCTION OF THE CLOTHING WORN
AS EXFRESSED IN *CLO' UNI7Se DESCRIPTION OF MODEL
TESTS IS ENCLOSEDe FINALLY THE DISCUSSION TOUCHES
VERY BRIEFLY ON THE EFFECTS OF PERFORATINS
IMPERMEABLE MATERIALS IN ORDER TO IMPROVE THEIR

EVAPORATIVE TRANSFER CHARACTERISTICS. (vl
)
h 23
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DDC REPQORT B]BLjOGRAPHY SEARCH CONTROL NOe /ZAALY
Ap=688 22 1974 579 N

ARMY NATJCK LABS MASS CLOTHING AND PERSCNAL LIFE SUPPORT
EQUIPMENT LASB

BODY ARMOR FOR AJRCREWMENS (Ul

DESCRIPTIVE NOTE: SUMMARY REPT, 19621947,
JAN &9 3ip BARRON,EDWARD Re TALESI,
ANTHONY Le SPARKJALICE Fe §
REPTe NOe (/ED=50
PROU: DA=l=F=164204-D~]54
MONITOR: USA-NLABS TR=69=43«CE

UNCLASSIFIED REPORT

DESCRIPTORS: (eFLIGHT CREWS:s *B8GDY ARMOR)s (®AERIAL
GUNNERYs PROTECTION)s DESIGNy» COMPOSITE MATERIALS, GLASS
TEAXTILESy CERAMIC MATERIALSy COMPATIBILITY tul

BODY ARMOR wHICH PROTECTS ARMY AIRCREWS OF LOwWe-
FLYING AIRCRAFT AGAINST 7462 MM/CALIBER 30 AP

SMALL ARMS GROUND FIRE HAS BEEN DEVELOPED BY THE U»
Se ARMY NATICK LABORATORIESe THE ARMOR

UTILIZES A RELATIVELY LIGHTWEIGHT COMPOSITE OF
CERAMIC BONDED T0 FIBERGLASSe THE Ue S ARMY

NATICK LABORATORIES IMPROVED ON EARLIER CERAMIC
COMPOSITE ARMOR MADE OF FLAT: MULTIPLE CERAMIC TILES
BY DEVELOPING SEPARATE FRONT AND BACK ONE~PIECE
COMPOSITE PANELS WHICH ARE CURVED YO FIT THE TORS~.

A CLOTH CARRIER WITH LARGE FRONT AND BACKX POCKETS

WAS DESIGNED TO HOLD THE ARMOR PANELSs PERMITTING THE
AIRMAN TO WEAR THE ARMOR COMFORTABLY AND WITHOUT
INTERFERENCE WITH MIS OPERATIONS: EXPERIMENTAL

ARMOR FOR LES PROTECTION AGAINST SMALL ARMS WEAPONS
HAS ALSO BEEN MADE OF THE CLRAMIC COMPOSIIE.

{AUTHOR) tul

ol
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Ap-avl 0v; P e- 1! 6. 17 a0 ¢

AUVISORY GRUUP FOKR AERGSPACE RESEARCH AND DEVELUPMENT
FARIS (FRANCE?

PATTERN RECOGNITIONe BODY ARMGUR AND AIRCREW "
EQUIPMENT ASSEMBLIESes CURRENT SFACE MEDICAL i
PROBLEMSe AEROMEDICAL EVACUATIONSs {13] ]

DESCRIPTIVE NOTE: CONFERENCE PROCEEDINGS.
0CT &8 288p
REPTes NOe AGARD=CP=4i

UNCLASSIFIED REPORT

DESCRIPTORS: (SPATTERN RETOGNITION, SYMPUSIA)s (eBOODY
ARMORy SYMPOSIA)s (SAEROSPACE MEDICINEs SYMPOSIA),
{YEVACUATION, SYMPOSIA), TARGET ACQUISITION, PROTECTIVE
CLOTHING, CONTROLLED ATMOSPHERES: AIR TRANSPORTATION,
FLASHBLINDNESS, LIFE SUPPORT, AIR FORCE OPERATIONS 112

THE VOLUME CONTAINS THE TEXT OF 29 PAPERS PRESENTCD
AT THE 25TH MEETING OF THE AEROSPACE KEDICAL

PANEL OF AGARDe THE PAPERS ARE GROUPED UNDER

THE FOUR SUBJECT HEARINGS COVERED IN THE PROGRAM,
NAMELYs PATTERN RECOGNITION; B80DY ARMOUR ANC AIRCREW
EQUIPMENY ASSEMBLIESe CURRENT SPACE MEDICAL PROBLEMS
AND AEROMEDICAL EVACUATIONs IN ADDITION, THERE IS

A TECHNICAL SUMMARY WHICH INCLUDES INFORMATION

DERIVLED FROM THE DISCUSSIONSs (AUTHOR! (v
\ 25
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AD=691 739 1974 '
11T RESEARCH INST CHICAGO ILL 3

CONSTRUCTION OF BALLISTIC MATERJAL SAMPLES FOR
AIRCREW ARMOR SYSTEMS. (Ul

DESCRIPTIVE NOTE: TECHNICAL REPTe:
JAN 69 28P RODZENyRe Ao iLAMBERCo
Fo 'SCRIBANO)Fe Co iBURNSsMe ¢
CONTRACT: DA=19=129=AMC=b41(N)
PROJ: DA=]=F=142203=-A-150
TASK: 1=F=162203=-A~]5004
MONITOR: USA=NLABSC/PLSEL TR=69=61=CE162

UNCLASSIFIED REPORT

DESCRIPTORS: (eBODY ARMORy OFLIGHT CREWS), (OTERAMIC
MATERIALS,y BODY ARMOR)}, MANUFACTURING, ALUMINA,
MOLCINGSs CONFIGURATION (V)

ICENTIFIERS: ©OARMOR, ®CERAMIC MATERIALS (V)

THE REPORT DESCRIBES THE INVESYTIGATIVE, RESEARCH

AND EXPERIMENTAL EFFORT NECESSARY YO VERIFY THE
COMMERCIAL PRODUCIBILITY OF THE AJRCREW ARMOR
CONFIGURATIONS DEVELOPED UNDER THE CONTRACTe THIS
WAS A COOPERATIVE EFFORT WITH INODUSTRY, TO IDENTIFY
TYPICAL PROBLEM AREASy SOLUTIONS AND CCMPROMISES
NECESSARY TO MAKE SUCH ARMOR PRODUCIBLE. ALSO

. DESCRIBED AND ILLUSTRATED ARE THE CERAMIC SAMPLES
WHICH WERE FABRICATED YO VERIFY PRODUCIBILITY OF THE

ARMOR CONFIGURATIONSe (AUTHORI {ul
}
]
X
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AD=86955 644 1974 1175
TEXTILE RESEARICH INST PRINCETOMN N J

A STUDY oF FELTS FOR PERSONAL ARMQR. (y) @

DESCRIPTIVYE NCTE! TECHNICAL REPT«,
AUS &9 L9P LYONSywe JAHES ISCARDINO, .
FRANK Le iGOSWAMI HBe Co ¢
CONTRACT! OAAGI7=68~CO040
PROJ: DA=}=M=625101=D=504
MONITORS: J3A~NLAESC/PLSEL TR=70«13=CETS=164

uUNCLASSIFIED REPURT

DESCRIFTORS: (eBODY ARMOKs TEXTILES)s SYNTHETIC FIBERS, ;
GEOMETRIC FORMS s MECHANICAL PROPERTIES: MANUFACTURING, §
SURFACE KRGUGANESSs FRICTION, TEST METHODS,s RUPTURE-
NYLON, PROPENLSs TENSILE PROPERTIESs PROTECTION,

POLYETHYLENE PLASTICS tud
IOENTIFIERS: CUHMESICN, FELTSy POLYPROPYLENE
FIBERS (u?

THE STULY WAS CONCERNED wWITH THE INFLUENCE OF

VARIOUS GEOMETRIC AND MECHANICAL CHARACYERISTICS OF
THE CONSTITUINT FIBERS, AND SOME PROCESSING FACTORS
SUCH 25 TH™ ax0UNT OF NcEDLING AND THE BLINDING OF
FIBERSs On TreE COMESION OF NEﬁDLE‘ FELTSe TESTIS

WERE COnDUCTED ON SINGLE FIBERS F.OR SURFACE-ROUGHNESS
AND FRICTICNAL FONCE CHARACTERISTICS AND MECHANICAL
PROPEATIESe LENGTH ANALYSES WERE ALSO MADE ON

GROUPS OF FIRER SAMPLESe (AUTHOR) (u)
27
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AD=694 4B} 1974 579 N
ARMY NATJCK LABS MASS PIONEERING RESEARCH LAS

EVALUATION CH ARMY AIRCHEW PROYECTIVE ARmMOR N ¥

VIETNAM. ty} 3
OCSCRIPTIVE NOTFI TECHNICAL REPTe, .
Juh sy 60P MCGINNIS,JONN Me $BURSE

RICHALRD L+ TEARRONLJEDWARD Re ¢
REPTs MOe ¢PT=§
PROJ: Da=]«C=L28701=A=)2} ]
TASK?: 1CG2470112102 !
MOMNITOR! USA~N_ABS TR=69=79=PR )

UNCLASSIFIED REPORT

DESCRIPTIRS: (GAERIAL WARFARE, VIETNAM}y (ePILOTS, BODY
ARMOR) s (e3nLY ARMOR, COMPATIBILITY),y, MUMAN FACTORS
ENGINEERING, HELICOPTERS, ARMOR PIERCING AMMJINITION,
ACCERPTABILITY (y)
IDENTIFIERS: EVALUATION tyl ;

THIRTY FIVE Ue Se ARMY HELICOPTER CREW

MEMBERS EVALUATED THE DESIGN FEATURES AND
ACCEPYAUILITY OF «30 CALIBER ARMOR=PIERCING
PRGTECTIvVE ARNOP ON PRACTICE OR ACTUAL LIVE=FIRE
AERIAL MISSIUNS IN SOUTH VIETNAMe TWENTY

PILOTS USED TORSO FRONT PROTECTIVE ANRMOR, AND

15 CREW CHIEFS AND DOOR GUNNERS USED TORSO FRONTY
PROTECTIVE ARMORs TORSO BACK PROTECTIVE

ARMO® AnD SEAT/GRCIN PROTECTIVE UNITSe

THEY RATED ThE FOLLOWING VARIABLES: FIT,

COMFCRTy JNTERFERENCE wWITH MOVEMEMNT, SUITABILITY OF
QUTLINE AND CONTOURs ACCEPTABILITY OF ARMOR BEFORE
AND 2FTER EXFERIENCE WITH THE LATEST ITENS,
DESIRABILITY OF PARTICULAR JTEMS ON PARSJCULAR
MISSIONS aND BOOY AREAS REQUIRING PROTECTION
(AUTHOR) tu)

28
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UNCLASSIFIED
UDC REPORT t1bBLIVGRAPHY SEARCH CONTROL NOe /ZAALS
AD=707 91lu 1175 1974

ARMY HATICK LAaBS MASS CLOTHING AND PERSONAL LIFE SUPPORT
EWUIPHMENT L aAb

A REVIEw JF THE OEVELOPMENT OF BALLISTIC HEEDLE= R
PUNCHED FELTS. ty! '

DESCRIPTIVE NOTE! SUMMARY REPTs 1961=569,
0CYT &9 Ssp LAISLE sRQOY Ce (HENRY,
MALCOLM Co ¢
REPTe NOeo (C/PSELeTS=]147

PROJ: DNA=1eT=UbZ1Ub=A=32¢ {
TASK? [ =T<362105-3=32902 )
MONITOR: USA=WLAAS TR=73=32=CE

CKCLASSIFIEY REPORT

DESCRIPTORS: (eTEXTILES, ®BODY ARMOR), TERMINAL
BALLISTICS, OLMSITY, mANUFACTURING, THICKNESS tyl !
IDENTIFIERS: SFELTS (v ;

AS PART OF TME CONTINUING EFFORT TO [MPROVE
BALLISTIC MATERIALS FQR PERSONNEL ARMOR, THE FIRER
AND FABRICATION PARAMETERS, DYNAMICS OF FELT IMPACT,
AND PREDICTIVE EQUATIONS ATTEMPTING TO CUNNECT

l BALLISTIC RESISTANCE TO KNOWN MEASURABLE PARAMETERS

WERE REVIEWED FOR NEEDLE=PUNCHED FELTSs THE
QALLISTIC RESISTANCE OF NEEDLE~PUNCHED FELTS AT LOW
AREAL DENSITIES WAS FOUND TO BE SUPERIOR TO THAT OF
ANY OTHER KNOWN AATERIALe ON THE OTHER HAND, AT
* X INCREASED AREAL DENSITIES aND AGAINST HIGHER VELOCITY
MISSILES, DTHER MATERIALS BECOME COMPETITIVE. THE
EXTENT TO WHICH NEEDLE=PUNCHED FELTS MAINTAIN THEIR
SUPERIORITY TO OTHER MATERJALS AT MODERATE AREAL
b K DENSITIES IS DECENDENT UPON CERTAIN FIBER AND
FABRICATION PKOPERTIESs THE HWIGHEST TINACITY
POLYAMIDE FIBERS ARE CURRENTLY THE BEST AVAILABLE
MATERIAL. IN THE CASE OF FABRICATION, A RELAT'VELY
LOW DEGKEE OF NEEDLING FURNISHES THE BEST BALLISTIC
PROPERTIESe IN GENERAL, THE THICKER THE FELT THAT
CAN BE TOLERWTEO (AT THE SAME WEIGHT AND AREAL
DENSITY), THE BETTER THE BALLISTIC RESISTANCE. IN
ADDITIONs IT IS APPARENT THAT THE LEVEL OF BALLISYIC
PROTECTION VARIES DEPENDING UPON THE METHOD OF
' ATTAINING THL DESIRED THICKNESSe THE NEED IS SHOWN
FOR ADDITIONAL wORK TO DETERMINE THE EFFECT OF FIBER
PROPERTIES SUCH AS FIBER DENIER, MOLECULAR WE [GHT,
MOLECULAR WEIGHT DISTRIBUTION, AND ELONGATION UPON
THE BALLISTIC PROPERTIES OF THE RESULTING FELTSe
\ 29
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AD=711 876 1974 578 1472
11T RESEARCH INST CHICAGO ILL

DESIGN, JEVELGPMENT ANU FABRICATION OF A PERSONNEL
ARMUR LOAD PROFJLE ANALYZER. tyl

DESCRIPTIVE MOTE: FINAL REPT., .
APR 70 100pP SCRIBANO,Fes IBURNS Ms 1§
BARRQM3Ee Re 3
CONTRACT: 9aAG17=69=C=0003
PROJ: NA=]=F=164204-D=3154y [ITRI~J6162-Fit
MONITOK: USA-NLABS,,C/FLSEL TR=70~65=CE 75

UNCLASSIFIED SEPORT

DESCRIPTOKS: (eBOOY ARMORy eDETECTORSI, ANTHROPIOMETRY,
PERFOSMANCE (HUMAN), POSITIONING REACTIONS, LOAD
DISTRIBUTIONs DISPLAY SYSTEMS, RELIABILITY(ELECTRONICS),
PSTCHOPHYSIOLUGYy PERCEPTION, SENSITIVITY tu)

THE PURFOSE OF THE PROGKRAM WAS TO DESIGNs DEVELOP
AND FABKICATE AN INSTRUMENT wHICH COULD LOCATE AND
SENSE L0#DS INDUCED ON THE BODY OF A PENSON WEARING
PROTECTIVE ARMOR, AND TO COMPARE SUSPENSIONS AND
SUGGEST [MPRUVEMENTS WHICH COULD SE INCORPORATED IN
CURRENT OR FUTURE LOAD=CARRY'NG SYSTEMSe THE
DEVELOPMENT OF A 'PERSONNEL ARMOR LOAD
PROFILE ANALYZER® SAW THE ATTAINMENT OF A METHND
OF SENSING LOADS, THE INTEGRATION AND POSITIONING OF
SENSORS % A SUITASLE GARMENTs A METHOD OF DISPLAYING
INFORMATIONs AND THE CORRELATION OF OUTPUT DATA TC
TORSC SENSITIVITYe IT WAS FOUND THAT ARMOR
SUSPENSION SYSTEMS COULD EFFECTIVELY BE EVALUATED
} . USING THIS INSTRUMENTe STATIC AND DYNAMIC LOAD

/

FATTERNS WERE DISPLAYED AND THE SHIFT IN THESE
PAVTERNS A1Tn ARTICULATION COULD BE OBSERVEDe THE
DATA OBTAIWNEL FROM THE DISPLAY COULD PROVIDE
GUIDECINFS FOR JIMPROVING SUSPENSION SYSTEM OESIGN BY
DETERMINING WHETHER A PARTICULAR SUSPENSION wAS
EFFECTIVE IN DISTRIBUTING LCADS ON THE OPYIMUM LOAD~
BEARING ARIAS OF THE TOnSOs THE PROGRESSIVE
ELECTRICAL CUNTACT SENSOR APPROACH PROVIDED A DIRECT
READING SYSTYM WITH MAXIMUM RELIABILITY, RUGGEDNESS,
) AND VERSATILITY« IN ADDITION, THE SYSTEM DIU NOY
REQUIRE SPECIAL SIGNAL CONDITIONING EQUIPMENT. THE
VARIAELE INDUCTANCE SENSOR APPROACH PRODUCED AN

] ANALOG SENSOK OUTPUT CONVERTED TO A DIGITAL DISPLAY.
{AUTHOR) (ul

Wi
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Ap=713 016 1974
IIT RESEASRCH INST CHICAGO ILL
ADVANCEU AIR(UREW ARMOR SUSPENSION SYSTEMS ty)
DESCRIPTIVE NOTES FINAL REPYe 7 AUG 68«30 APR 69,
JAN TU 96F SCRIBANOFRANK Ce IBURNS,
MARVIN

CONTRACT: DAAGL17-468=C~0029
PROJ: UA~1=F=|862203=A=}50, JITK1=J6053
AOMITORS USA-LLABS,C/PLSEL TR=T70=51«CEs74

UNCLASSIFIED REPORT

DESCHIPTORS: 1(8BODY ARMORs SUSPENSION DEVICES), FLIGHT
CREWS, CONFIGURATION, OPTIMIZATION, DESIGN ty?

THE JMPROVEMENTY OF AIRCREwW ARMOR SUSPENSION SYSTEMS
WAS THE GOAL OF THIS PROJECT. DEFICIENCIES 1IN

ARMOR CARRIERS WERE RECOGNIZED IN EARLIER ARMOR
PROGRAMS. ATTEMPTS WERE MADE TO ELIMINATE THESE
DEFICIENCIES» BUT THE RESULTS WERE MINIMAL SINCE (HE
MAJOR DESJGN EFFORT WAS FOCYSED ON THE OPTIMIZATION
0OF ARMOR CONFIGURATIONS AND THE DEVELOPMENT OF AN
ARMOR S121MHG SYSTEMe ARMOR SUSPENTION SYSTEMS
RECEIVED PRIME CONSIDERATION IN THIS PROGRAM, AND THE
GOALS WERE Tu DESIGN THOSE WHICH wWOULD IMPROVE
COMFORTe MOBILITY, PERIPHERAL PROTECTION,
VENTILATIUN, AND RAPID DOFFING CHARACTERISTICS «ERE
ALSO GIVEN CONSIDERATIONe THE SUSPENSION AND LOAD
DISTRIBUTION PRINCIPLES USEDR IN OTHER FIELDS
INVOLVING LOAD=BEARING EQUIPMENT WERE SURVEYED AND
APPLIED WHEREVER PRACTICABLE IN THE IMPROVEMENT OF
ARMOR SUSPENSIONSe THE AIRCREW ARMOR SUSPENSION
SYSTEMS NESIGNED, DEVELOPED AND FABRICATED OURING THE
STUDY INDICATE SIGNIFICANT ADVANCES OVER PREVIOUS
ARMOR CARRIERSe THE SUSPENSION CONCEPTS DEVELOPED
ARE REVIEWNEUes THE PRGTOTYPES INCORPOKATING THE
SUSPENSIOY TLCHNIQUES CERIVED FROM THE STUDY ARE
DISCUSSED IN DETAILs AND THE RESULTS OF A PROTOTYPE
EVALUAT]IOr STUDY CONDUCTED On A GROUP OF TEST

SUBJECTS ARE PHRESENTEDe (AYTHOR) ty}
31
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POC REPIAT bIBLIOGRAPHY SEARCH CONTROL NOs /ZAAlS4
AD=719 212 1974 1472 .

ARNY TEST ANU EVALUATION COMMAND ABERDEEN PROVING GROUND
MD

BALLISTIC TESTING OF PERSONNEL ARMOR
MATERIALS, (y)

DESCRIPTIVE NOTE: MATERJEL TEST PROCEUURE.
0CT 64 9P
REPTs NQOe ATP=]0=2-50¢
UNCLASSIFIED REPORTY

SUPPLEMENTARY wOTE: SUPERSEDES ORDNANCE PROOF MANUAL

50=30.

DESCRIPTORS: (eBODY ARMORs TEST METHOLS), PENETRATION,
PROJECTILESs PROTECTION (y)
IDENTIFIERS: SALLISTICSy) PROTECTIONs COMMON

ENGINEERING TEST PROCEDURES tu)

THE OBJECTIVE OF THiS TEST PROCEDURE IS TO EVALUATE
THE KESISTANCE OF THE MATERIAL USED IN PERSOMNEL
ARMUR TO PENCTRATION BY PROJECTILE FRAGMENTS AND

SMALL ARNMS AMMUNITIONe (AUTHOR) (y)
i
i
i
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UNCLASSIFIED
DDC REPORT LIBLIOGRAPHY SEARCH CONTROL NOes /ZAAL4
AD~=719 551 1574 *

ARMY FOKEIGN SCIENCE AND TECHNOLOGY CENTER CHARLOTTESVILLE i
VA
|
\

KNIGHTS OF THE TWENTIETH CENTURY (RYTSALI 1
DVADTSATEO VEKA), ty) ’

SEFP 70 4P ZHOLONDKQVSKII,0s 3
REPTe NOs FSTC=-HI1=23=1051-7C

UNCLASSIFJED REPQRT

-~y

SUPPLEMENTARY NOTE?! TRANSe FROM TEKHNIKA MOLODEZHI
(USSR) V37 N1l 19469,

DESCRIPTURS: (eBODY ARMORs» HISTORY)s USSR tu)
(DENTIFIERS: TRANSLATIONS tu)

THE REPONT TRACES THE DEVELOPMUNT OF PROTECTIVE
ARMOR WUR: 2Y SOLDIERS FROM ANCIENT TIMES TO THE
PRESENTe ARMUR WAS WIDELY UTJLIZED DURING THE
MIDDLE A3ESs BUT ITS USE DECLINED AS FIREARMS BECAME
MORE SOPHISTICATEDe WORLD WAR 1, HOWEVER, SA#
THE RETURW OF PROTECTIVE PLATES AND HELMETSe THE
BRITISH FIRM OF PRARRATS WAS ESPECIALLY NOTED FOR
ITS FROOUCTION OF BULLET=PROQGF VESTS AND STEEL
DERGYSe OURIING wORLD WAR 11 BULLET PROOF
ARMOR WAS ADUPTED BY INOIVIDUAL UNITS OF THE SOVIET
ARMYs STECL ARMOR COVERED THE CHEST, STOMACH,
AND BACKR OF HED SOLDIERSe RUSSIAN HELMETS ALSO
PROVED Tn BE VERY GOOD: THEY HAVE BEEN RETAINED
- WITHOUT CHANGE UP TO OUR TIMEe WITH THE DEVELOPMENT
OF POLYHER CHEMISTRY, EXPERIMENTS ON THE COMPOSITION
OF HELMETS MaDE FROM NEWs» SYNTHETIC MATERIALS BEGAN
TO HE CONDUCTED IN MANY ARMIES OF THE WORLD.
P : SCIENTIFIC RESEARCH CENTERS ARE ALSO MAKING
F MILITARY ARMOK VESTSe DESIGNERS ARE aLSO CONCERNED
ARBOUT SOLDIERS FEET: A STEEL, V~SHAPED PLATE IS
ATTACHEY Tn (HE SOLE OF BUNTS TO REFLECT SHRAPNEL
FROM ANTIPERSONNEL MINESe {AUTHOR) tyi

i
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UnCLASSIFIED
POC REFOXT olBLIOGRAPHY SEARCH CONTROL NQe /ZAALNK

AD~726 ?14d 1974 1176
UNTROYAL INC WAYHUE N

AICOMPORFNT AMU JICONSTITUENT FIBERS 1IN
BALLISTIC FABRIC FOR PERSONNEL ARMOR. (JTR)

DESCRIPTIVE HOTES TECKNICAL REPTYT
APR 7 7P OLSON Me We FBRICEsGe He

L}
CONTRACT: JAAuw}7=70=C=0032
PROJ Da=leTeus2]Us=A=329
MOMITOR?: USA-NLABSC/PLSEL TR=71=48-CE»
TS=i73

UNCLASSIFIED REPORT

DESCRIPTONS: (eB0DY ARMOR, eSYNTHETIC FIBERS),
{STEXTILES, BUDY ARMOR), POLYESTER PLASTICSs NYLON,

POLYETHYLENE PLASTICS, MJXTURES tu)
IDENTIFIEKRS: POLYESTER FIBERS, POLYPROPYLENE
FIGERS ty)

EXPERIMENTAL FIBERS HAVE BEEN SPUN FROM INTIMATE
MIXTURES QF hYLON, POLYPROPYLENE AND POLYESTER
PLASTICS (BICONSTITUENT TYPE; FOLLOWING AN

EXTENSIVE SCHEENING PROGRAM TO DETERMINE
COMPATIBILITIESe FIBERS OF THE BICOMPONENT TYPE
(SHELL/CURE AND BILATERAL) HAVE ALSO BEEN SPUN

FROM SEVERAL COMSINATIONSe A TOTAL OF SIX
COMRINATIONS OF 80TH TYPES PLUS A 100% NYLON

CONTROL HAVE BEEN SPUN IN SUFFICIENT QUANTITY TO BE
WOVEN INTO BaLLISTIC FABRIC AND TESTED ON A FIRING
RANGE« ALL SEVEM FABRICS SHOWED AN APPRECIABLY

LOWER BALLISTIC RESISTANCE (VS50) THAN A STANDARD
NYLON BALLISTIC FABRIC wUT PROCESSING DIFFICULTIES
GURING THE SPINNING OPERATION MAY HAVE BEEN
RESPONSIBLEs AT LEAST I PART, FOR THE POOF SHOWING.
WHEN COMPARISONS ARE MADE AITHIN THE SERIES TYHERE

IS EVIDENCE THAT a SHELL/CORE FIBER MADE FROM NYLON
AND POLYPROPYLENE COULD BE DEVELOPED INTO AN [MPROVED
RALLISTIC FABRICe (AUTHOR) ty)
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UNCLASSIFIED
DOC REPIIT HIBLIOGRAPHY SEARZH CONTROL NOe /72A41l4

AD=72Y 359 Iv/74

ARMY HAYICK LaBS MASS CLUTHING AND PERSONAL LIFE SUPPQORT
EQUIPMENT LAb

A HISTORY OF ThE DEVELOPMENT OF AN ARMOR
ENSEMBLEL FORK MINE CLEARANCE PERSCNNELS (y)

DESCRIPTIVE NOTE: TECHNICAL REFT.,

ocT 7u 40» LASTNIKsABRAHAM L i
REPTe NOs C/PLSEL -84
MONITOR: USA=NhLASS TH=71-30=CE

UNCLASSIFIED REPORT

DESCRIPTORS: (6BODY AKRMORy eMINE CLEARANCE)s MILJITARY
REQUIREMENTSy HAZARDS, SAFETY, PROTECTIVE CLOTHING,
MATERIALS, MANUFACTURING METHODS tu)

MINE CLEZARANCE TEAMS HAVE ALWAYS TRIED TO ADAPT
AVAILABLE ARMOR CLOTHING TO THEIR OPERATIONS wlTH
VARYING DEGREES OF SUCCESSe THE REPORY 15§

CONCERNEDN WITH THE HISTURY OF THE DEVELOPMENT OF A
FULL 80DUY COVERAGE ARMOR FOR MINE CLEARANCE MERSONNEL
TO SATISFY MILITARY REQUIREMENTSe D]ISCUSSIONS ARE
CONCERNED WITH THE HAZARDS OF MINE CLEARANCE
VULNERABLE BODY AREAS, OPERATJONAL CONCEPTS, DESIGN,
PROTECTIvVE ChARACTERISYICS AND FABRICATION OF THE
ENSEMRLE, AND ITS EVALUATION. A SUMMARY OF RECENT
ARMOR MATERIAL DEVELOPMENTS AND TYPICAL APPLICATIONS
1S INCLUDEDe THESE MATERIALS MAY BE APPLIED TO ANY

FUTURE CONCEPTS FOR FULL BODY ARMOR. (AUTHOR)® ty)
A
4
i
N 35
UNCLASSIFIED 7ZAA]N




UNCLASSIFIED

DDC REFORT LIBLIOGRAPHY SEARCH CONTROL NOe /ZAALM

AD-730 775 1175 1e/4 )
MONSANTO RESLARCH CORP DURHAM N C :

EXPERIMINYAL ORGANIC FIBER MATERIALS FOx
PERSONNEL ARMOR. ty)

DESCRIPTIVE NOTE: TECHNICAL REPTe»
JAN 7} 44p LILYQUIST«MARVIN Re
CONTRACT: OAAGLI7-69=C0079
PROJ:! DA=|=J~6462708-DJ~40
MENHITORT  USA-NLAASC/PLSEL TR=71=%7-CE,
TS~177

UNCLASSIFIED REPOQRT

DESCRIPTORS: {(eBOUY ARKMOR, oF [BERSISYNTHETIC)), TERMINAL
BALLISTICS, TENSILE PROPERTIESs MODULUS OF ELASTICITY,
PLASTICSs LAMINATES, DENSITY, TEXTILES, DUCTILITY ty!?

IDINTIFIZIRS: EVALUAYION, FE_TS (ul

A NEM HIG+ PERKFORMANCE ORGANIC FIBER HAVING AN
UNUSUALLY BRGAD RANGE OF POSSIBLE FIBER PHYSICAL
PROPERTIESy VESIGNATED AS X~500, WAS STUDIED IN
VARIOUS CONSTRUCTIONS FOR BALLISTIC PERFGRMANCE AS A
FOSSIBLE MATERIAL FOR IMPROVING PERSONMAL BODY ARMORS
TENSILE PRAPERTIES OF THIS FIBER SPAN A wIDE RANGE

OF YALUES FROM THOSE SIHILAR TO NYLON AND POLYESTER
TO THOSE SIMILAR TC FIBERGLASSe THE MODULUS,

HOWEVER, 15 AlGHER THAN THAT FOR NYLON OR PCLYESTER
FIBERSs THREE TYPES OF THIS FIBER HWERE SPUN HAVING
SINGLE FILAMENT PROPERYIES SPANNING THE ACHIEVABLE
RANGZ OF THE X=500 FIBER SYSTEM. WORX WAS DIVIDED
iNTO FOUR DISTINCT PHASES OF EVALUATIONS: FISER

YARNS BALLISTIC FABRICS BALLISTIC FELTS: AND
BALLISTIC FAGRIC-RESIN LAMINATESe IN EACH PHASE,
SAMPLES WERE TESTED USING EXISTING BALLISTIC
KATERTALS SPLCIFICATIONS AS GUIDELINESS

IAUYTHOR) fy?

e T O8O0k 0 U
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UNCLASSIFIED |
COC REPORT SIBLIOGRAPHY  SEARCH CONTROL NOe /ZAALW s

AD=731 0QOu 6/7 1944 .
MONSANTO RESEARCH CORP DAYTON OMIO i

FOAM FLOTATIUN SYSTEMS FOR PERSONNEL d
WEARING BODY ARMOR. (y) A

DESCRIPTIVE NOTES FINAL REPTe FEB 69-SEP 70,
JuL 71 114pP SALYERsls O¢ IiSCHWENDEMAN,
Je Le 180 TON[CZyhe I JEFFERSONIRe To tSUN,
Se Mo
CO=TRACT: DAAwiT=69-C~0017
PROJ: DA=l=F=169207=-0(C=52
MONITOR: USA=KLABS,C/PLSEL 72=3-CE,87

ViiCLESSIFIED REPORT

DESCRIPTUKS: (+BODY ARMOK: #FLOTATIONI)s {eEXPANDED
PLASTICSy FLOTATION)s (eFOAMS, FLOTATION), (eSEA RESCUE
EQUIPMENT, FERSINILITY STURIES)y AIR FORCE PERSONNEL,
AJR=SEA RESZUESe PLASTICS (y)

JOENTIFIERS: POLYURETHANE FOAMS, URETHANES (u)

A FEASIBILITY STUDY WAS CONDUCTED ON APPROACHES TO
USING FOAMS IN FLOTATION SYSTEMS FOR PERSONNEL
WEARING 3930Y ARMOURe FLOTATION SYSTEMS SMOULD BE
RAPIDLY DEPLOYASLE (10 SECONDS! aND PROVIDE
FLOTATION FOR AT LEAST SIX HQURS, EVEN IF DAMAGEDe
THESE SYSTEMS SHOULD HOT INTERFERE WI{TH THE WEARER
AS HE PERFORMS HlS DUTIESe THREE APPROACHES WERE
INVESTIGATED? 11} THE USE nF PREFORMED FLEX]ISLE
FOAMS &} INSTANTLY GENERATED POLYSTYREINE FOAM?
ARD (2} FaST REACTING TwQ-COMPONENT URETHANE
FO&MSe UNLY THE SREFORMED FLEYIBLE FOAM PERFORMED
#ELL WHEN FAaBRICATED INTO & JACKET AND TESTED ON A
MANe (AUTHOR) fu)
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DDC REPOXT 0lBLIUGRAPHY  SEARCH CONTROL NOo /ZAAIY ‘

4
AD~737 725 1175 1974 .
UNIVERSITY OF MANCHESTER INST OF SCIENCE AND TECHNOLOGY
(ENGLAND }

RESEARCH ON tNERGY AQBSORPTION BY NONWOVEN

FABRICS (uy}
DESCRIPYIVE NOTES FINAL TECHNICAL REFTe OCT 7C-SEP 71,
NOV 71 44pP HEARLE sJe We Se JPURDY,
Ae Te

CONTRACT: 0DA8JA3T7=7]1=(C~065"
PROJ: DA=[«J=682703~0=504

UNCLASSIFIED REPORY

DESCRIPTORS: (STEXTILES, ¢TERMINAL BALLISTICS), {e80DY
ARMOR, CUMPOSITE HATERIALS); PROJECTILESy PENETRATION,
TESTS, DEFURMATION, SHOCKX RESJSTANCEs TENSILE
PROPERTIES, TnICKNESSsy GREAT BRITAIN tul

IDENTIFIERS: <oNERGY ABSQRRBERS ty)

THE OBJECT OF THE wORK HAS BEEN TO GAIN & GRTATER
UNDERSTANDING OF THE MEANS BY WHICH NEEDLED FABRIC
ABSORRS ENENRGY WHEN STRUCK TRANSVERSELY oY &
PROJECTILEe MEESLE PUNCHED FABRIC WAS BEEN
SUBJECTED TO A SLOW SPEEC PENETRATION TEST USING &
RIGID STEelL FROAE, AND TO IMPALT WITH A FREE FLYING
PROJECTILEe THE FIRST METHMOD OF TEST HELPED
ESTASLISH THE MECHMANISH BY WHICH THIS MATERIAL
DEFGRHS JURING IMPACTs DURING MHIGH SPEED TESTS
DEFORMATION WAS STUDIED USING MIGH SPTEY CINC
PHOTOGRAPHY AND VARIOUS PHENOMENA OBSERVLCe

DETAILED GBSERYATION OF FAPRIC BEHAVIOUR AROUND THE
ISPACT POINT WHEN MULTILAYER SAMPLES ARE [N USE HAS
BEEN CARRJED OUT USING AN EMSEDDING AND SECTIONING
TECHNIGUE. PHROJECTILES EXTEND FABRIC UNTIL
THICKWNESS 1S HEDUCED AND Nn FURTHER RESISTANCE 1S
OFFEREDs i{AUTHOR) ty)

E‘a

Y

)
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DDC REPORT LIBLIOGRAPHY SEARCH CONTROL NQOe 7ZAR1%

¢
AD=751 155 1¢/74 14/2
ARMY? TEST AND EVALUATION CCMMAND ABERDPEEN PROVING GHOUNC ;
MD i
i
BODY ARNMOR. (e) 1
DESCRIPTIVE MOTE! FINAL REPTe On TEST GPuRATICNS )
PROCFDURE
Jub 72 169
REPY N0e  TOP-3Ln3-022

UNCLASSEIFIED REPORT

DESCRIPTONS: (eBODY AKMONKy TEST METHOGSE, SAFETY,

MILITARY TRAINING, TESTS, KELIABILITY, HUMAN FACTORS
ENGINEERING ty?

THE DOCuUMEHT DESCRIBES A METHOD FUR “YALUATION OF
BODY ARMOR FUNCTIONAL PERFORMANCE CHiRACTERISTICS.

1T IDENTIFIES SUFPPORTING TESTS, FACILITIES, AND
EQUIPHMENT RELUIREDN, AND PROVIDES PRICEDURES FOP
PREGPERATIONAL INSPECTION, PHYSICAL CHARACTERISTICS
SAFETY, PERSUNMNEL TRAINING, SIZINGs FITTING,
COMPATINILITY WITH COMBAY TASKS, DURABILITY,
RELIASILITYs CANE» MAINTENANCE, HUMAN FACTORS, AND
VALUE ANALYSISe APPRECIABLE TO BODY ARMOR DESIGNED
FOR PROTECTION OF SELECTEL AREAS FROM THE NECK TO THE
ANKLESe c£XCLUDES HEAD ARMUR: FOUT ARMQR, AND
BALLISTIC TESTINGe (AUTHOR) (ul

339
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UNCLASSIFIED {
00C NEPORT v13LIGGRAPHY  SZARCH CONTROL NOe /ZAALY

AD~782 79¢ 1974 )
NAVY CLOTHING &ND FEXTILE SESEARCH UNIT NATICK MASS

THE UDEVELOPMENT OF & NAVY, BUOYANT, ANT]=-

FRAGHMENT, BULLETPKOUF VEST: PROTECTION

AGAINST LOW=VELOCITY FRAGMENTS, SECONDARY

(GFALL) FPAGLENT DAMAGE, AND 3G~CALIBER~

RALL PROJZCTILES, {y)

DESCRIFTIvE NGTES TECHANICAL REPT.
NV 72 2P SILVILIJORN (KEIHSIDALE A
ISHONPINE s JAMES Co
REPTe nle 1:2=105, 2-72

UNCLASSIFIED REPORTY

DESCRIPTORS, [(eBODY ARMORs DESIGN), NAVAL EGUIPMENT)
PROTECTIVE CLUTHINGs ARMOR PLATE, BUOYANCY,
STRESS(PRYSIOLNGY)s TEST METHODS tul

b THE NAVY CLOTHING AND TEXTILE RESEARCH

UNIT HAS DEVelLOFEL TWO, EXPERIMENTAL, BUOYANT,
ANTI=FRAGMENT, BULLETPROOF VESTS WHICHM

PROVINE LOW~YELOCITY PRUTECTION AGAINST MORTAR SHELL
BURSTS ANy SECONDRRY FRAGMENTS (SPALL)s PROVIDE
PROTECTION AGAINST 3D«CALIBERy SMALL=ARMS FIRE AND
PHROVIOE EMERGENCY, INHERENT BUOYANCYe EACH MODEL
CONSISTy OF w CALRRIER wHICH HAS FRONT AND BACK PANELS

P THAT CONTAIN A 3O-CALIBER=-8ALL, RODY=ARMGR PLATE, A
COMBIMATION UF FELT AND/OR WOVEN BALLISTIC MATERIALS
- AND LAYERS OF BUOVANT, UNICELLULAR FOAM.
{AUTHOR) (y?
/7
]
)
)
}
4
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UNCLASSIFIED {
ODC REPORT LIbBLIOGRAPKHY SEARCH CONTROL NOe /ZaAlY

AD=752 903 ©/9 5/5 1974
HUMAM ENGINEERING LAB ABERDEEN PROVING GROUND MD

EVALUATION UF RIFLE=FIRING BEHAVIOR OF
YROOFS EQUIPPED #ITH BODY A. .R: A
PILOT STUDYS tu)

PESCRIETIVE NOTES JECHNIZAL NOTE,
SeP 72 13pP CORONABERNARD Me ELLIS,
PAUL He 1J0HLSsKe DOUGLAS {PANDALL R
BRADLEY I5CRLEYZH hAYOUEN Ae
REPTe NTe¢ HEL=TN=14=72

UNCLASSIFIED REPORT

DESCRIFTORS. (eARMY FERSONNEL, PERFORMANCE(HUMAN} ],
{eB0ODY ANMOS, ARMY PERSUNNEL), ADAPTATION(PHYSIOLOGY)
REACTIGNIPSYCHOLOGY )y, PERFORMANCE (HUMANI,
ADJUSTHMENT(PSYCHOLOGY), FIRING TESTS(ORDNANCE?}, ANALYS]S
OF VARIANCE,» hUMAN FACTORS ENGINEERING tu?

ICENTIFIERS] EVALUATION (v)

TWENTY ENLISTED k%, EQUIPPED WITH TwO TYPES OF

BAGY ARMOR FIRE) THE M16 AT POP=UP TARGLTSe THE

RAMGE #AS FLECTRONICALLY INSTRUMENTED TO RECORD SHOTS
AND HITS, AS whilL AS RELATIONSHIPS BETWEEN THESE
EVENTSe EACH SULJECT FIKED 180 ROUNDS AT TARGETS
¥H1CH APPEARED FOR TWO, FOUR AND SIX=SECOND
PRESENTATION INTERVALSe THE RESULTS SHOWED NO
SIGHISICANT DIFFERENCE BETWEEN STANDARD NYLON VEST,
NYLON TITANIUM VEST OR NO-VEST CONDITIONS AS SUBJECTS
FIRED FRO# THE STAMNDING POSITIONe FURTHER, IT wAS
EVIDENT THAT THC SHOOTER'S PERFORMANCE DURING TWO=~
SECOND PRESENTATIONS DIFFEREG SIGNIFICANTLY FROM
PLRFORMANZE UURING FOUR AND SIX«SECOND EXPOSURES.

IT waS CONCLUDED THAT BGOY ARMOR ALONE DOES NOT
AFFECT RIFLE=FIRING SEHMAVIOR FOR EITHER ACCURACY OR
FIRILG TInE, THAT SUBSEQUENT INVESTIGATIONS NEED NOT
INCLUDE FOUR GR SIX SECOND PRESENTATION TIMES, AND
THAT FUKTHER RESEARCH Oi RIFLE=FIRING BEHAVIOR SHOULD
EXPLORE COMPLETE EQUIPMENT ENSEMBLES: INCLUDING LOAD=-
CAKRYNu =f&ne (aUTHGR) ty!?

. 41
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UNCLASSIFIED
DOC REPIRT niIBLICGRAPHY SFARCH CONTROL NOe /ZAAlN

Ap=~7%3 3/ 1v/74 &75
ARMY NATJICK LABS MASS

SOME EFFECTS OF 20DY ARMOR ON MOTOR

PERFORMANCEe PART Je EFFECTS OF STANDARD

(135 PLATE) AND EXPERIMENTAL (48 PLATE)

TITANIUM~4YLON 80DY ARMOR ON MOTOR

PERFORMANCEe PART []le ARMOR AND LOAD

INDUCED PATTERNS OF PRESSURE ON THE TORSO

DURING MOTONR PERFOGRMANCL e ty)

DESCRIPTIVE NOTE? TECHNICAL REPTe

0cY 72 51p MCGINNIS 4 JOHN Mo 3
REPTe M0e¢ JSA~NLABS~TR=73=]3=PR
PROJ: VA== J=b647]13«DL=40y DA=}=T«0b2]06=A~]2]
TASK: 1=U=0pb4713<DL-4043, 1=T=062]106=-A~12102

UNCLASSIFIED REPORT

DESCRIFTORS: (eBUDY ARMORs PERFORMANCE(HUMAN)), HUMAN
FACTORS eNSINEERINGs TITANIUM, NYLON, TEXTILES,
PRESSUPE, ETECTORS, ANALYSIS OF VARIANCE. PHYSIOLOGY(UY!

IDENTIFIERS? COMFORT tul

NINE PSYCHOMUTCR TASKS DESIGNED FOR LABGRATORY USE
MEASURED THE PERFORMANCE OF 18 SOLDIER TEST SUBJECTS
WHILE W#EARING M1956 LIGHTWEIGHT LOAD CARRYING
EQUIPMENT (LCE) ALONE AND OVER STANDARD (135

PLATE) AND EAPEKRIMENTAL (43 PLATE) TITAN]UM=-

HYLON BODY AKMORe SCURES BASED ON LCE ONLYs ON
EXPERPIMENTAL ARMOR AND LCE, AND ON STANDARD ARMOR
PLUS LCE ARE COMPAREDe IN LABORATORY INTERVIEWS,
SUBJECTS APPEARED YO PREFER LOAD CARRYING EQUIPMENT
WORN WITHUOUT ARMOR TO LCE WORN OVER EITHER TYPE OF
ARMOR, AND THEY CUMMENTSD ON SPECIFIC ARMOR PROBLEMS.
NEXT, A LIGHTEIiGHT CLOTH SENSOR GARMENT
INCORPORATING PRESSURE SENSORS WAS USED TO MEASURE
PRESSURE AT VARIOUS LOCATIONS ON A TEST SUBJECT'S
TORSO AS <& PERFORMED TASKe PERFORMANCE AND DJISPLAY
WERE RECOROED IN COLOR ON THE SAME MOTION PICTURE
FILM, FOR EACH OF SIX AKMOR~_OAD COMBINATIONS.

{AUTHOR) ty)
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UNCLASSIFLIED
DUC QEPONRT bLIBLIOGRAPHY SEARCH CONTROL NOs 7ZAAILY
AD=756 307 1974

ARMY NATICY LABS MASS (CLOTHING AND PERSONAL LIFE SUPPORT
EQUIPHENT Lav

SALLISTIC ANV SPALL TESTS FOR AIRCREW BODY

ARMQOR o (u)
DESCRIPTIVE MOTES TECHNICAL REPTe,
L6 72 74P JUDGE s THOMAS He iBUTTKUS,
PAYYL Je &

REPTe .0 C/9 SEL~Y8
PROJ?! DLA=]l=F=]6b2L7=0(C=582
MONITOR: 55«4 233 TH=73=9«CE

UNCLASSIFIED SEPORT

DESCRIFPTORS: (eBJDY AKMOHR, eTERMINAL BALLISTICS),
(OFLIGHY CHEwSy 200Y AKMOR), FRAGMENTATION, PROTECTION,
PROJECTILESs TEXTILES, DESIGN, NYLON (vl

IDENTIFIERS; SSPalLING v

A NEy INTEGRATED BODY ARMOR CARRIJER SYSTEN IS
DESIGMED 19 «ECUCE FPALL WHEN THE ARMOR PLATE IS
IMPACTEY 4Y 30 CALISER SMALL ARMS FIREe BALLISTIC
TESTSy aHril COMPARED TO PREVIUOUS DATAy SHOWED THIS
SYSTEN EXAIBITED GREATER SPALL SUPPRESSION THAN THE
STANDARY AIKCRES ARMOR [N USE IN VIETNAM. THE
SYSTEM ALSO PRGVIUES SECONDARY FRAGMENTATION
PROTECTION TO AREAS OF THE TORSO NOT COVERED BY THE
PLATE INSEPTe RESULTS INDICATE THAT THE NEW VEST-
CARRJEK SYSTEM MADFE GOF NYLON (28 SHOULD £ TYPE
CLASSIFIEC AS STANDARD *A'. [NJURY BY FLING

SPALL HaS REEN REDUCED, BUT A CONTINUING PROGRAM IS
P . NEEDEN TO FSTABLISH ADVANCED DESIGN CRITERIA, TEXTILE

AND CTHER MATERIAL CaPAUYILITIES TO SUPPRESS ALL

SPALLy wENERATEL FROM QalLlQUITY STRIKES OM AIRCREW
ARMOF BY .30 CALIBER AP PROJECTILES

(AUTKH2R]) (y)
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UNCLASSIFIED i
NUC REPORT LIBLIOGKAPHY SEARCH CONTHROL NOe 7(AALSH

AD=758 9lo 1472 6714 1974 N
11T RESEARCH INST CHICAGO ILL !

DESIGN aND DEVELOPMENT OF A FULL<-SCALE
AHATOMICAL LOAD DISTRIBUTION ANALYZER. XTR]

DESCRIPTIVE NOTES FINAL REPTe MAY 70=FEB 72
NDV T2 60p RODZENsRe (0GDEN4Ce ¢
SCRIBAN(GFe 1RURNSyMe $3ARROMNIEs Re
CONTRACTS: vaAaul7-70-C=0Q16!
PkQJ: sa=l=Felhd204=D=]8¢
MONITAR: C/PSLLsUSA=NLABS 99, TR=73=1&=CE

UNCLASSIFIED REPORT

DESCHIPTORS: USTEST EQUIPMENT, DESIGN}; (CANTHRGPOMETRY,
e8OLUY ARMNR), ARrY RESEARCH, MEASUREMENT, HUMAN BODY,
LOADSIFORCES)y PRESSURE, DETECTORS, PRESSURE GAGES fu)

IN A CONTINUING EFFORY TO REDUCE DISCOMFORT IN THE
WEARING OF CLRAMIC BCDY ARMOR, THE MEASUREMENT OF
STRESSES UPON THE BODY HAS BEEN AN IMPORTANT APPROACH
TOwARD ACHIEVING THE BEST POSSIBLE CONFIGURAZ(ION FOR
RIGID PLATESe A DEVICE FOR MAKING SUCH

MEASUREMENTS H4AS BEEH DEVELOPED WHICH IS CAPABLE OF
SIMULTAWEQUSLY MEASURING AND DISPLAYING PRESSURE,
PRESSURE CHANGES, LOAD MAGNITUDE AND THE DISTRIBUTION
OF FORCES THANSHMITTED TO THE TORSO BY AJRCREw AND
INFARTRY 4LRMORy LOAD CARRYING EQUIPMENT, COMBAT
CLOTHING, SEAT CONFIGURATIONS AND SEAT RESTRAINT AND
PARACHUTE HAKNESSESe THE SYSTEM CONSISTS OF A

SENSCR VvEST INCORPCRATING 2428 MINIATURE SENSORS. A
THREF=DIMEMSIONAL ANATOMICAL UNIT VISUALLY DISPLAYS
LOAD “aGNJTULES 4nD DISTRIBUTION OF FORCES
TRANSMITTZD TO THE TORSO 8Y LIGHTS WHICH CHANGE COLOR
DEPERDING UPOMN THE LCADs (AUTHOR MODIFIED

| ASSTRACT) ty?
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U4CLASSIFIED i
D0C REPOLT SIBLIGCERAPHY SEARCH CONTROL NOe« /ZAALl4 {

AD~759 493 1974 /5
HUMAN ENGQIMNEERING LA3 ABEROQEEN PROVING GROUND MD

HUMAN FACTOR EVALUATION OF THE JSMC M19BS 3
ARMIREN VEST ANL, THE PROUPOSEY TITaNJum *
NYLOYM IMPROVED CONVENTIONAL MUNITIONS

PROTECTIVE ARMOGRED VESY (48 PLATE)e ty)

DESCRIFTIVE ~UTL:  TECHN]CAL MEMO,

MA2 73 772 SCHEETZ .HAYDEN As FCORONA,
3ERVARD M. TELLISHyPAUL He 1JUNES,Re COUGLAS
TRANGALL W e 1RADLEY 3

REPTe tine HEL=TM=g=73

UlNCLASSIFIED REPORT

DESCrIPTCRS: LeE0DY ARMQONy aHUMAN FACTORS ENGINEERING!,
TITANIUM, aNTRRKOPOMETRY, NYLON, PERFORMANCE(HUMAN),
ADAPTATIUY(PHYSIOLOGY), FIRING TESTS(ORDNANCE),
PESFNRMARCE(HUMAN) g ARMY EQUIPMENT ful

A MUMAN FACTOUKRS EVALUATION OF THE ARMY

SIMPLIFICY Yo=PLATE TITAHJUM/NYLON ARHMORED

VEST AND THE M135% USHC OORON ARMORED

VEST WAS CONUUCTED BY THE UeSe ARMY nUMAN

ENGINEEAING LEBONATORYe THE YESTS WERE

COMPAREY AS TO PHYSJCAL CHARACTERISTICS,
ANTHROPOMETRIC MEASUREMENTS, VEST MOVEMENT AND STATIC
EXERCISE, EMFLOYMENT OF SMALL ARMS BY TROOPS EQUIPPED
wWITH THE VESTS» AND USER ACCEPTANCE. THE RESULTS
YISLLED marY FOINTS OF COMTRAST BETWEEN VESTS, BUT NO
OVERSIDING SUPERIORITY OF EITHER VEST WAS NOTED.
RECOMMENDATIONS ARE MaDL TO IMPROVE THE QUALITIES

OF ToE SIMPLIFIED 48-PLATE TITANJUM/NYLON
COMFIAURATION, TASTD ON THE CUNCLUSIOM THRAT A GREATER
POTENTIAL FOR FURTHER DEVELOPMENT ]S SEEN IN THE

ARTICULATED (CONFIGUKaTIONe (AL:THOR) tul
8
]
}
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UNCLASSIFIED *
L0C HEPNRT plblLIUGRAPHY SEARCH CONTRUL NOs ZLAALH

AU=~765 L4, 1v/74
EDGLauUL ARSLNAL ABERKDEELN PRAOVING GROUND MD

o}
A SYSTEMS EFFECT STUDY ON THE EVALUATION OF %
LIGHTWE]IGHT BODY ARMOR, tu) !
DESCPIPTIVE MOTES TECHNICAL REPTs DEC 72-SEP 72, )
JUX 73 34p SACCO,WILLJAM Jo iSHEAR
RALPH Fe 3

REPTe NOe EA=TR=4729
PROJ] UA=]=J=64627)3=DJwq§Uy DA=]1=T=062]110=-A=027

UNCLASSIFIEU REPORT

DESCRIPTOKS: (#BUDY ARMORs RELIABILITY)y EFFECTIVENESS, .
PROTECTION, FRAGMENTATIONs PENETRATION, TERMINAL

BALLISTICS, NUNLINEAK PRUGRAMMING, YTHORAX (y)

IDENTIFIERSS LCtVALUATION (y)

iCONTENTS: FRAGHAENT THREATS: THE FRAGMENT

SIMULATUR? THF THORACIC DEFENSE SYSTEM! MEDICAL

EVALUAT]On PHASE. (ul

UNCLASSIFIED 7ZAALY




UNCLASSIFLIED
DOC REFO4T UIBLIOGRAPHY SEARCH CONTRUL NOa. /7ZAALY

AD=74S 423 1178 1974
ALLIFD CHEMICAL CORP PETERSBURG VA

EXPEFIMENTAL NYLON & FOR PERSONNEL
ARMO=, ty)

DESCRIPTIVE NOTE: FINAL REPTe,
DEC 72 41e MAYER,RICHARD Es 3
CONTRACT LAAGW7=70-C~002°
PRO I DA*leTeyb2]05=A=329
TASK: 12T=3b2i09=A=329C2
MONITOK: USA=NLAAGS TR=73«28=CE

UNCLASSIFIEY REPORT

DESCRIPTORS: {®300Y ARMOR,y eNYLON), TERMINAL BALLISTICS,
TEXTILES) TESTS,y SPINMINGUINDUSTRIAL PROCESSES)
PRCOUCTIUN (v}
IDENTIFIE=®S: HyYLOW & (V)

THE wORN ~AS AN EFFOKT TO DETERMINE WHETHER THE
PERFOAMANLE UF THE NEW TYPE NMYLON 6 FOR PERSONNEL
ARMOR COuULY EE FURTHER QPTIMIZED BY VanlaT ANS IN
MOLECULAR wEGHT, MOLECULAR WEIGHMT DISTR. Il “iON,
NRIENTATION AND CRYSTALLINITYe THE RESUI " 7

ALTHOUGH ~EGATIVE N RESPECT TO THE GOAL'™ 't HT,
NEVERTHELESS SHOw THAT AN INVESTIGATION (-
FUNDAMENTALLY DIFFERENT TYPES OF FIBER (S NEEDED T9O
OBTAIN SIGHIFICAMT IMPROVEMENTS IN TENACITY, WORK=TO-
RUPTUREy AND ATTENRANT [HCRFASES IN [MPACT
REGISTANCL VAUTHUR) {y)
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UNCLASSIFIED
DDC REPIRT BIRLIOGRAPHY SEARCH CUNTROL NOe /ZAALY

Ap-766 246 1974
HUMA's ERGINEEPING LAB ABERDEEN PROVING GWROUND MD

A HUMAN FACTURS ENGINEERING ASSESSMENT OF
AN ANMATOMICALLY CONFORMING AIRCREW BODY
ARMOFR SYSTfMe {y)

DESCRIPTIVE NOTE! TECHNICAL MEMOe,
Juh 73 0P CORONABERNARD Me FJONES)
Re DOUGLAS
REPTe NMOe HEL~TMe9e73

UNCLASSIFIED REPORT

DESCRIPTORS: (eBONY ARMOKy FLIGHT CREWS)y COMPATIBILITY,
ARMY RESEARCH tu)

AN ANATOMICALLY CONFORMING, FOUR=SIZE, AJRCREW B80DY
ARMOR (ACBA) SYSTEM, DEVELOPED BY US ARMY

NATICK LASORATORIES, WAS ASSESSED TO DETERMINE

1TS COMPATIBILITY WITH ARHMY AVIATOR BODY SIZES,
FLIGHT TASK HEQUIKEMENTS AND AIRCREW STATION
GEOMETRYe AS A BASE FOR ALL COMPARISONS THE
STANCARD THREE~SIZE, AIRCREW BODY ARMOR (SB8a)
SYSTEM WAS USEDRe WHERE POSSIBLE AN ATTEMPT WAS

MADE TO INTEGRATE AND UTILIZE ELEMENTS OF THE HEL
ARMOR SYSTEM DEVELOPMENT/EVALUATION

GUIDELINE, TH 18=6%¢ THIRTY ENLISTED MEN AND

SIX OFFICER PILOTS WERE USED AS SUBJECTSe AS A
RESULT OF THIS WFt ASSESSMENT 1T HAS BEEN
DETERMINED THAT THE ACBA SYSTEM WAS NOT SUITABLE AS
PROPQOSED, THE 53A SYSTEM HAS SERIOUS SHORTCOMINGS,
AND THE HEL TN 18-49 CANNOT BE UTILIZED FOR THE

DEVELOPMENT OR EVALUATIOUN OF BODY~WORN ARMOR SYSTENSe
{AUTHOR) {u)
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00C REFQRT ¢ IBLIOGRRAPHY SEARCH CONTROL NQe /Z8A14

ADp=815 561 1974
ARMY CONCEPT TEAY IN VIETNAM SAN FRANCISCO CALIF
96243
BODY ARMOR. ty)

DESCRIPTIVE NOTE: FINAL REPTe 15 JAN<30 MAY 47,
JUN 67 7P SPICELY,SAMUEL Be ¢
PROJE ACTIv=-alL=24/67:

UNCLASSIFIEc REPORT

DESCRIPTOKS: {e300Y ARMORs ACCEPTABILITYI)y INFANTRY,
CONFIGURAT;ONy TEST EQUIFMENT, HUMAN FACTCRS
ENGINEERINGy WE!3HT, PERFORMANCE(ENGINEERING),

VIETNAM (u)

IDENTIFIERS: COMFORT tu)

TROOF ACCEPTwiwCE DURABILITY, AND OPERAT ONAL
SUITARILITY UF ARMOR, [INFANTRY SMALL ARMS,

PROTECTIVE FRONT AND BACK WITH CARRIER, AND

80DY ARMORy rRAGMENTATION PROTECTIVE,

LIGHTWE]IGHT wERE DETERMINED [N VIETNAMe 80DY

ARMORy FRAGMENTATION PROTECTIVE, LIGHTWEIGHT

IS DURAMLE 8UT 1S NOT ACCEPTABLE FOR WEAR BY FOOY
MOBJLE TROOPS WHILE ENGAGED IN SEARCH AND DESTROY
OPERATIONSs PATROLLINGy OR RECONNAISSANCE OPERATIONS.
ARMOR,y INFANTRY SMALL ARMS, PROTECTIVE

FRONT AnD BACK AITH CARRIER 1S DURABLE AND

ACCEPTABLL FOR USE BY PERSONNEL ENGAGED IN CONVOY
ESCORT vuTY, MOTORIZED PATROLSy AND SIMILAR
FUNCTIONSs CONTINUED R AND D EMPHASIS SHOULD

3E PLACED ON REDUCING THE WEIGHT OF 80DY ARMOR.

ARMOR InNFANTRY SYMALL ARMS, PROTECTIVE

FRONT AKND BACK WITH CARRIER, SHOULD BE MADE

AVAILABLE FOr [SSUE TO TROOPS ENGAGED IN CONVOY
ESCORT DUTY. MOTORIZED PATROLS, AND SIMILAR
FUNCTIONS, (AUTHOR) ty)

\ 49
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UNCLASSIFIED

LDC REPORT LBIBLIOGRAPHY SEARCH CONTAROL NQOe /ZAALS

AD=B1R 14, 1974
ARMY INFAaKTRY BOARD FORY BENNING GA

SERVICE TE£ST 0F LIGHTWEIGHT BODY ARMOR, BASIC VEST,
TehAele (yi

DESCRIPTIVE NOTE! FINAL TEST KEPTs 6 JAN=b6 MAY 67,
JUN 47 &3P bRYANT 9 JAHES Ao &

REPY: NODe USAlBE=3174

PROJ: ROT/E=1N643303D54730,y USATECOM=E=7«46510=02

UNCLASSIFIED RgPORT

DESCRIFPTORS! +e2GDY ARMOR, ACCEPTABILITY)l, HUMAN FATZTORS
ENGINEEFINGs PFROTECTION) CLOTHING, ARMY PERSONNEL
QUALITY CONTRULs FAJLURE, TEST METHODSs MOISTURE ful

IDENTIFIERSS nUMAN FACTORS ENGINEERING,

LINCLOE(L IGHTWEIGHT INDIVIDUAL COMBAT CLOTHING AND E,
PARACKLUTISTS fu)

THE SERVICE TEST GF LIGATWEIGHY BODY

ARMO& s EASIC YESTs Téé~l, WAS CONDUCTED DY

THE LS ARMY |NFANTRY BOARD FROM & JANUARY

1967 70 & MAY 1947+ THE PURPOSE OF YHE TEST WAS

TO BETERMINE THE SUITABILITY OF THE Té6~-1 VEST FOkK
US ARMY y3fi TU OETERMIWE TO WHAY EXTENT THE

Toé6=~1 VLST MET THE REQUIREMENTS OF THE LINCLOE
QMRS AND 10 WETERMINE THE SUITABILITY OF THE Téée
I VESY FOR PARACHUTIST®S USE AMD USE WITH LOWERING
DEYICESe FOUN DEFICIENCIES AND THREE SHORTCONMINGS
wERE FOutne THE DEFICIENCIES WERE! LAZK OF
DURAPILITY UF THE Tése=) VEST, ALL SIZES OF THE
Teb=] VEST EACEZD THE welGMY LIMITATIONS SPECIFIEC
k ] IN LINCLOE QNRs THE Tée=! VEST RESTRICTFD HEAD

AND SULY MOVEMENT AND BREATHING TO A GREATER DEGRZE
THAN The STANDARD VEST AND CONSEQUENTLY FAILED T9O

[ INPROVES OVEn TwmE STANGAND VEST, THE WEARER'S ABILITY
TO PERFURM A COMBAT RELATEND ACTIVITY! ThHE Té6sel

4 VEST PREVENTED PARACHUTISTS FROM CHECKING THEIR

Y EVYTIRE CAnOPLES FOR MALFUNCTION OR DAMAGE. THUS
CREATING & SAFETY KAZARD TN PARACHUTISTS THE

} SHORTCOMINGS WERES THE [NADEJUACY OF THE AND
GREHADES: INADENUACY OF TuE CLOSURE SYSIEM ON THE

} BELLOWS=TYPE SREAST POCKETS FOR KEEPIKG THE POCKETS
CLOSFD? AND UMISSION OF INSYRUCTICNS IN THE PONM]

FOR wASH]+G THE T66~] VESTe THE US ARMY

i INFALTRY gnARD TORCLUDES THAY TeE Tés=1 veEST ;S
UNSUITAnLy FUR US ARMY uSE UNTIL CLORRECTION OF THE
DEFICIENCIFS ANO aS MANY SHORTCOMINGS A5 PPACTIZABLE.

&G tul
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UNCLASSIFIED
VDC REFORY BIBLIGERAPHY SEARCH CONTROL NOe /ZAALM

AD=826 797 5/% 6/17 1974
ARMY CONCEPT TEAM IN VIETNAM SAN FRANCISCO CALIF 962384

AJRCREW PROTECTIVE ARMOR. ty)

DESCRIPTIVE NOTE: FINAL REPTe QCT=DEC 67,
JaN  6u 13pP YOST DEVERNE Re ¢
PROJ! ACTIV=ACA=EE/467-]

UNGLASSIFIED REPORY

DESCRIFTORS: (e8IDY ARMORs FLIGKT CREWS), MILITARY
REQUIPEMENTSs EFFECTIVENESS, PROTECTIVE CLGTHING,
CERAMIC MATERIALSs GLASS TEXTJLES, DESIGN, RYLON {u)

THE PRESENT AJRCREW ARMOR wWILL NOT CONTAIN THE

BULLFT SPLASH NOR THE SPALL WHEN STRUCK BY A
PROJECTILEs NATICK LABORATORY DESIGNED AND

FABRICATED A NYLON FELT FILLED VEST TQ CARRY THE
CERAMIC, FIBER GLASS PLATESe NATICK LABORATORY

TESTS CONFIRMED THE CREDIBILITY OF DESIGNe THE

ARMY CONCEPT TEAM IN VIETNAM (ACTIV)

EVALUATEY THE ITEMS TO OETERMINE IF THE EQUIPMENT WAS
COIMEORTASLE AND WOULD NOT INTERFERE WITH PERFORMANCE

OF CREW DUTIESe (AUTHOR) tu)
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UNCLASSIFIED
DL *F#ORY wIBLIUGRAPHY SEARCH CONTROL NQo /Z2AALY
Ap-828 484 1974 1179

ARNMY GENENAL EQUIPMENT TEST ACTIVITY FORT LEE VA

ENGINEERING TEST OF LIGHTWEIGHT BODY ARMOR, HASIC
VEST, Tob=l. ty)

DESCRIFTIVE NOGTES FINAL REPT.,

ALIG 67 §57 HANGUMEDWIN We 3
PROJ: #DT1/:-1=M=543303«D~547, USATECOM=B74510
TASXK: 1eHes43503=0=84730, €75451001

UNCLASSIFIED REPORT

DESCRIFTORS: (eb0OY ARMOURs ACCEPTABILITY), SAFETY, HUMAN
FACTORS ENGINEERINGy FLAMMABILITY, QUESTIONNRIRES,
NYLON, VISUAL INSPECTIONs VENTILATION, BURNING RATE,
WEAR RESISTANCEs ENVIRONMENTAL TESTS, RELIABILITY {u)

JOENTIFIERS: HEAT, PROTECTION tu)

AN ENGIHEERING TEST OF LIGHTWEIGHT BODY

ARMDE, SASIC VEST, Tébé=] WLS CONDUCTED FROM ¢
JANUARY THROUGH 30 JUNE 1947 TO DETERMINE THE
TECHNICAL PEKFORMANCE AND SAFETY CHARACTERISTICS OF
THE Tsé=1 VEST Iwv CONSIDERATION OF ALL TECHANICAL
CHARACTERISTICS FOR LIGHTWE}GHT 300Y ARMOR IN

¥HE QMR FOR A SYSTEM 9F LIGHTWEIGHT INDIVIDUAL
CLOTHING A%0 CTOUIPMENT (LINCLOE) WITH THE

EXCEETION OF THUSE RELATED Yo BALLISTICS LIMITS,
MAINTENANCE s 2ND TRAINING DEVICES. 1Y 1S
RECOMMENDED YHAY THE LIGHTWE]GHMT BODY ARMCR,

BASIC VESTs Téb-i BFE MODIFIED YO INCLUCE A

NONTL AMMASLE RINDER IN THE NYLON FELT FILLER, T7¢
PROVIDE INCREASED VENTILATION, AND TO €LIMINATE
INTERFERENCE WITH POSITIONING AND FIRING THE RIFLE. (U

o
R)F )
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UNCLASSIFIED
DDC REPORT bIBLIGGRAPHY SEARCH CONTROL NOe /7ZAAILY

AD=8+7 357 1974 5717

ARMY TESY ANL EVALUATION COMMAND ABERDEEWN PROVING GROUND
MD

ARCTSIC ENVIRONMENTAL TEST OF BODY AKMOR AND
HELMETS ty)

DESCRIPTIVE NUTE: fitul REPTs ON MATERIEL TEST PROCEDURE.
MOV 6% 14P

REPTe HOe %TP~10=4=QUuY

FROJ: AMCR=210=¢

UHCLASSIFIED REPORY

PESCRIPTORS: {(SHELMEYS, COLD WEATHER TESYS!e (eBODY
ARMOR, COLD WEATHER TESTS). SAFETY, HUMAN FACTORS
ENGINEERINGs LROP TESTS, MAINTAINABILITY, PHYSICAL
FROPERTIES, ARMY RESEARCHy ARCTIC REGIONS (y)

THE REPORYT DESCRISES TEST METHODS AND TECHNIQUES

FOR EVALUATING THE PERFORMANCE AND CHARACTERISTICS OF
B0DY ANMOR AMD NELMETS UNDER ARCTIC WINTER
ENVIRONMENTAL CONOITIONSs RELATIVE TO THE
REQUIRENMEATS FXPHESSED IN GQUALITATIVE MATERIEL
REQUIREMENTS,y SMALL DEVELOPMENT REQUIREMEMTS,

OR OTHER APPLICABLE DOCUMENTATION CONTAINING DESIGN
REGUIREMENTSs THE END OBJECTIVE OF TESTING IS TO
ASCERTAIN WHE rHER THE TEST ITEM 1S SUITABLE FOR
MILITARY SERVICE USE UNDER ARCTIC WINTER
ENVIRONMENTAL CONDITIONSe (AUTHGR) ty)
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UNCLASSIFIED
DDC wEPOPT SIBLINGRAPHY SEARCH CONTRUL NGe /ZAALH

AD-B72 651 1774 t4/2
ARMY TEST aNb EVALUATIUN COMMAND ABERCEEN FROVING GROUND
M

BODY ARHNON. (u)

DESCRIFTIVE NOTE: FINAL KEPTse ON MATERIEL TYEST PROCZDURE.
JuN 73 YA 1o

REPTe NOe MYP=]0-2-206

PROJ: AM(R=31lU=é

UNCLASSIFIED REPORT

DESCRIPTOMS {eBUDY ARMOR: TEST METHOUS), ARMY
EQUIPMENT, STANDARDS; TEST EGUIPMENT, RELIABILITY,
ENVIROMNHMENTAL TESTS, TRAWSPORTATIONs MAINTENANCE, LIFE
EXPECTANCY, SAFETY, HUMAN FACTGRS ENGINEERING, QUALITY
CONTROL (yl
IDENTIFIERS: FCOMMON ENGINEERING TEST PROCEDURES:
EVALUATIUN, LIGHTWEIGHT INDIVIDUAL CLOTHING AND
EQUIPMENT, LINCLOE(LIGHTWEIGHT INDIVIDUAL CLOTHING AND
EQUIPMEN tu)

THE ENGINEERING TEST PROCEDURE DESCRISES TESTY
METHODS anD TECHNIQUES FOR EVALUATING THE TECHNICAL
PERFORMANCE AMD CHARACTERISTICS OF BODY AKMDR, aND
FOR DETERMINING ITS SUITABILITY T0 BE SUBJECTEZD 1O
FURTHER TEST FOR SERVICE USE BY THE Uese Se ARMY.

THE EVALUATION IS RELATED 7O CRITERIA EXPRESSED IN
APPLICABLE QUALITAYIVE MATERIEL REQUIREMENTS (QMR))
SMaLl DEVELOPMENT REQUIREMENTS (SUR), TECHNICAL
CHARACTERISTICS (7C)e OR OTHER APFROPRIATE DESIGN

REGUIREMENTS aAND SPECIFICATIGNS. ty)
54
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UNCLASSIFIED
CORPORATE AUTHOR - MONITORING AGENCY

sADVISORY GROUP FOR AEROSPACE RESEARCH
AND DEVELOPMENT PARIS (FRANCE)
* s

AGARD=CP=~42

PATTERN RECOGNITION. BODY
ARMOUR AND AIRCREW EQUIPMENT
ASSEMELIES. CURRENT SPACE MEDICAL
PROBLEMS. AEROMEDICAL EVACUATION.
AD=691 092

SAEROVET=0ENERAL CORP AZUSA CALIF
* 5%
DEVELOPMENT OF PLASTIC MATERIAL
FOR PERSONNEL ARMOR
AD=-052 243
* % *

DEVELOPMENT OF PLASTIC MATERIAL
FOR PERSONNEL ARMOR
AD—069 734

*ALLIED CFEMICM..CORP PETERSBURG VA
s %

EXPERIMENTAL NYLON 6 FOR
PERSONNEL ARMOR,
{USA=NLABS-TR=73~28~LE)

AD='65 423

sARMY CONCEPT TEAM IN VIETNAM SAN
FRANCISCO CALIF 96243
PP
BODY ARMOR,
AD=815 S61

SARMY CONCEPT TEAM IN VIETNAM SAN
FRANCISCO CALIF 96384
¥ g @
AIRCREW PROTECTIVE ARMOR.
AD~826 999

*ARMY FCREISN SCIENCE AND TECHNOLOGY
CENTER CHARLSTTESVILLE VA
* %
FSTC-HT-23~1(51-70C
KNIGHTS OF THE TWENTIETH
CENTURY (RYTSAL] DVADTSATEGO VEKA)»
AD~719 551

SARMY GENERAL EQUIPMENT TEST ACTIVITY
FORY LEE Va
LR IR

ENGINEERING TEST OF LIGHTWEIGHY

0-1
UNCLASSIFIED

BODY ARMORs BASIC VESTs T66-1.
AD-828 884

SARMY INFANTRY BOARD FORT BENNING GA
® %%
USAIB=3174
SERVICE TEST OF LIGHTWEIGHY
BODY ARMOR: BASIC VEST» Y66«1.
AD-818 141

SARMY NATICK LABS MASS
* ¥ %
USA-NLABS=72-3=CE
FOAM FLOTATION SYSTEMS FOR
PERSONNEL WEARING BODY ARMOR,
AD=-731 000

* % %
USA-NLABS-TR=68-4=PR
HUMAN FACTORS CVALUATION OF
BODY=SUPPORTED AIRCREWMAN'S
BUTTOCKS AND CROTCH PROTECTIVE
UNITS: (COMPARISONS OF TWO HEIGHTS
OF CROTCH PROTECTOR AND THREE
SUSPENSTON SYSTEMS) .,
AD-658 034
$ & %
USA=NLABS=TR-68-57=CM
CRASHWORTHINESS OF AIRCREW
PROTECTIVE ARMOR.
AD-672 S04
* 5 &

USA=NLAES=TR=69-43~CE
BODY ARMOR FOR AIRCREWMEN.
AD-688 122
* & e
USA=NLABS=TR=69=49=CE
A STUDY OF FORCES CAUSED BY
HEAD IMPACT ON AIRCREW PERSONNEL
ARMOR UNDER SIMULATED CRASH
CONDITIONS.
AD=685 838
* %S
USA=NLABS=TR=69-61=CE
CONSTRUCTION OF BALLISTIC
MATERIAL SAMPLES FOR AIRCREM ARMOR

SYSTEMS.
AD-691 739
* %
USA=NLABS~TR~69~-79=PR

EVALUATION OR ARMY AIRCREW
PROTECTIVE ARMOR IN VIETNAM.

7ZAALY
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UNCLASSIFIED

ARM=ARM

AD=696 481
* 5 &
USA=NLABS=TR=70-13=CE
A STUDY OF FELTS FOR PERSONAL
ARMOR .
AD=695 644
s & *
USA=NLABS~=TR=70-32~CE
A REVIEW OF THE DEVELOPMENT OF
BALLISTIC NEEDLE«PUNCMED FELTS.
AD="27 918
* & %
USA=NL.ABS=TR=70-51~CF.
ADVANCED AIRCREW ARMOR
SUSPENSION SYSTEMS. ..
AD=713 016
* n 8
USA=NLABS=-TR=-70-65-CE
DESIGNs DEVELOPMENT AND
FABRICATION OF A PERSONNEL ARMOR
LOAD PROFILE ANALYZER.
AD-711 876
* %%
USA=NLABS~TR=71=30-CE
A HISTORY OF THE DEVELOPMENT OF
AN ARMOR ENSEMBLE FOR MINE
CLEARANCE PERSONNEL .
AD=729 353
* s s
USA=NLABS=TR=71=47=CE
EXPERIMENTAL ORGANIC FIBER
MATERIALS FOR PERSONNEL ARMOR.
AD=T730 775
s
USA=NLABS=TR=71=48=CE
BICOMPONENT AND BICONSTITUEN?
FIBERS IN BALLISTIC FABRIC FOR
PERSONNEL ARMOR,
AD—-726 918
« g 8
USA=NLABS-TR-73-9~CE
BALLISTIC AND SPALL TESTS FOR
AIRCREW BODY ARMOR.
AD=756 367
LR IR 4

USA=NLABS=TR-73-13=-PR

SOME EFFECTS OF B0DY ARMOR ON
MOTOR PERFORMANCE. PART 1.
EFFECTS OF STANDARD (135 PLATE) AND
EXPERIMENTAL (48 PLATE) TITANIUM-
NYLON BODY ARMOR ON MOTOR

0-2
UNCLASSIFIED

PERFORMANCE. PARY II. ARMOR AND
LOAD INDUCEC PATTERNS OF PRESSURE
ON THE TORSO DURING MOTOR
PERFORMANCE .
AD-753 937
s s
USA=NLABS=TR=73~18~CE
ODESIGN AND DEVELOPMENT OF A
FULL=SCALE ANATOMICAL LOAD
DISTRIBUTION ANALYZER.
AD-758 918
LR
USA~NLABS=TR=73-28=CE
EXPERIMENTAL NYLON 6 FOR
PERSONNEL ARMOR.
AD=765 423

SARMY NATICK LABS MASS PIONEERING
RESEARCH DIV
¢ s
EPR-14
HUMAN FACTORS EVALUATION OF
BODY=-SUPPORTED AIRCREWMAN'S
BUTTOCKS AND CROTCH PROTECTIVE
UNITS: (COMPARISONS OF TWO HEIGHTS
OF CROTCH PROTECTOR AND THREE
SUSPENSION SYSTEMS).
({USA-NLABS=TR=~68=-4=PR)
AD-658 034

SARMY NATICK LABS MASS CLOTHING AND
ORGANIC MATERIALS LAB
* %8
C/OM=47
CRASHWORTHINESS OF AIRCREW
PROTECTIVE ARMOR.
AD=672 504

SARMY NATICK LABS MASS CLOTHING AND
PERSONAL LIFE SUFPORT EQUIPMENT LAB

s 2
C/ED-50
BODY ARMOR FOR AIRCREWMEN.
(USA=NLABS~TR~69~43=CE)
AD=-688 122
* s s
C/PLSEL~59
A STUDY OF FORCES CAUSED BY
HEAD IMPACT ON AIRCREW PERSONNEL
ARMOR UNDER SIMULATED CRASH
CONDITIONS.

/7ZAATY
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AD-685 838
* 5 %
C/PLSEL-62
CONSTRUCTION OF BALLISTIC
MATERIAL SAMPLES FCR AIRCREW ARMOR
SYSTEMS.,
AD=691 739

LA B J
C/PLSEL-T4
ADVANCED AIRCREW ARMOR
SUSPENS ON SYSTEMS,
AD=T713 016

* s 8
C/PLSEL-75
DESIGN, DEVELOPMENTY AND
FABRICATION OF A PERSONNEL ARMOR
LOAD PROFILE ANALYZER.
AD=711 876

* 5 8
C/PLSEL-B4
A HISTORY OF THE DEVELOPMENT OF
AN ARMOR ENSEMBLE FOR MINE
CLEARANCE PERSONNEL «
(USA=NLABS=TR=71~30~CE)
AD=729 353

¢ 5 %
C/PLSEL-87
FOAM FLOTATION SYSTEMS FOR
PERSONNEL WEARING BODY ARMGR.
AD=731 000

* e
C/PL eL~98
BALLISTIC AND SPALL TESTS FOR
AIRCREW BODY ARMOR.
(USA=NLABS=TR=73-9-CE}
AD=756 367

* s s
C/PLSEL-TS=164
A STUDY OF FELTS FOR PERSONAL
ARMOR,
AD=695 644
LR I

C/PLSEL=TS5~173
BICOMPONENT AND BICONSTITUENT
FIBERS IN BALLISTIC FABRIC FOR
PERSONNEL ARMOR.
AD=726 918

LR I
C/PLSEL=TS=177
EXPERIMENTAL ORGANIC FIBER
MATERIALS FOR PERSONNFEL ARMOR.

o=-3
UHCLASSIFIED

UNCLASSIFIED

ARM=AV]

AC=730 /7S
LR
C/PSEL~T5-167
2 REVIEW OF THE DEVELOPMENT OF
BALLISTIC NEEOLFE ~PUNCHED FELTS.
(USA-NLABS-TR~-70-32-CE)
AD=707 918

*ARMY NATICK LABS MASS PIONEERING
RESEARCH LAB
LR I

EPT -9
EVALUATION OR ARMY AIRCREW

PROTECTIVE ARMOR IN VIETNAM.

(USA=NLABS=TR=69=79-PR)
AD=696 481

®ARMY TEST AND EVALUATION COMMANO
ABERDEEN PROVING GROUND MO
L IR 2 4
MTP=10-2=206
BODY ARMOR.
AD-872 651
* e s
MIP=10~2-506
BALLISTIC TESTING OF PERSONNEL
ARMOR MATERIALS.
AD-719 212
* s s
MTP-10-4-009
ARCTIC ENVIRONMENTAL TFSY oF
IONY ARMOR AND HELMETS.
AD=867 357
* s
TOP~10~3-022
BODY ARMOR.
AD-751 185

*AVIATION (M L) CO LTD
* % %
PHYSIOLOGIZAL COSTS OF BODY
ARMOR»
AD=-687 953

SAVIATION SAFETY ENGINEERING AND
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